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Scientific Publications, 535 N Dearborn St, Paico; IL $0010: 
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Most Refractometers 
_Give You the Numbers. 
opcon Gives You the Whole Pic 


bpcons remarkable RM-200 gives you precise, cant. The RM-200 is extremely valui 
jeje) —3e[e tfo|Efzio[e[o]V of sohere, cylinder subjective assessment of media cla 


ynd axis. 

A system of'color-coded 
ontroismakes the RM-200 
imple © operate. In just 
econds, the built-in micro- 
ompuler displays a com- 
yete objective refraction. 

oreover, you can trans- 
bose sicn, compensate for 

ontacfienses, or get a 
ape prnt-out, each at the 
ouch d a button. And if 
ou'd liE to be freed for 

ore demanding tasks, you 
an easily irain an assistant 
O user 

The inrared camera and 
V momor reveal many 
‘elie e —9 ihat a fully auto- 

ated Efracting instrument 


when accomm 
taking piace, a 
tion of a nystag? 
eyes, and perm 
refraction as we 
And for all its « 
advantages, thé 
likely to Cost yol 
$10,000.00. Cons 
Topcon distribui 
the RM-200 infrc 
tometer today. £ 
write Topcon for 


The Simple, Aw 


RM-20 


infrared Refrc 


119, eel, 


A New World of Precision Optics. 








MODEL 


105 J/M/L 


SINSKEY 


Starting in 1977, with the introductior 
of the IOLAB Model 101, a surge of 
interest has developed among oph- 
thalmologists for positioning intraocula 
lenses in the posterior chamber. 


This year, IOLAB introduced the 
Model 103 J/M/L lens designed by 
Robert M. Sinskey, M.D., of Santa 
Monica, California. This posterior 
chamber lens has loops which are 
more open than the Model 101 and, 
while made of the same 5.0 PROLENE 
polypropylene, the loops are con- 
tinuously curved from the point of 
attachmentto the optic Sō'that the 
compression force is always atan 
angle to the main axis of the loop 
fiber. This design results in a reductior 
of the force required to compress the 
ele) ey 


IODENTIFICATION" marking system 


1 all IOLAB lenses the IODENTIFICATION™ confident that the patient will receive a lens with MODEL 1 03J 
marking system is Clearly visible, with the dioptric the proper refraction. The |ODENTIFICATION™ 6mm optic with pilano-convex desigr 
power number and the IOLAB name embossed marking system guarantees the stated'dioptric 13mm haptic diameter. two position 
ons. This unique concept insures that power to within + 0.25d of the power embossed. s p y g7 
f implantation the surgeon can be ing holes at 6 and 12 ọ ejeje 
Loops parallel to the plano surface. 


MODEL 103B 


Model 103J with blue loops. 


MODEL 103M 
Loops are angled at 


convex side. 


MODEL 103N 


Model 103M with blue loops. 


MODEL 103L 
Haptıc diameter of 13.5 mm, loops 


angled 10° toward the convex side; 
MODEL 103Q 


Model 103L with blue loops. 


CAUTION: Investigational #device 
Limited by Federal law té investi 


gational use. 


IOLAB Cofporation 
1 


eT 
r 
OU 


| Village Oaks Drive 
Covina California 91724 
Telephone: 213-915-7681 
Toll Free: 800-423-3939 
Toll Free in California: 
800-362-7006 

' Canada: 

CORPORATION = 1-800-268-2183 
British Columbia 
1 12-800-268-2183 








OCULOPLASTIC-ORBITAL UPDATE 
MARCH 5,6,7, 1981 


UNIVERSITY OF SOUTH FLORIDA 


Department of Ophthalmology 
Tampa, Florida 











GUEST FACUITY 



































































Arthur S. Grove, Jr., M.D. — Boston Orkan G. Stasior, M.D. — Albany 
‘ Charles R. Leone, Jr., M.D. — San Antonio Richard R. Tenzel, M.D. — Miami 
j Clinton D McCord, Jr., M.D. — Atlanta Allen M. Putterman, M.D. — Chicago 
- Robert R. Waller, M.D. — Rochester 
This course is offered to provide the 
practicing surgeon with a sound clinical 
foundation in the current diagnosis and 
management of orbital disease and other 
- problems of the ocular adnexa. Topics 
include: cosmetic and cancer surgery of USF FACULTY 
the eyelids, surgical treatment of ptosis, W. Sanderson Grizzard, M.D. 
lacrimal surgery, and newer techniques Lawrence R. Muroff, M D. 
in the evaluation of orbital disease. Jay J. Older, M.D. 
Registration fee $250.00 um re 
($125.00 Residents and Fellows) x Mibi co ria: 
Contact: James A. Rush, M.D., 
Oculoplastic-Orbital Update, USF 
College of Medicine, MDC Box 21, Tampa Area Attractions 
Tampa, Florida 33612, (813) 974-2020 or Busch Gardens, Walt Disney World, Suncoast Beaches 
974-2031. 
Aut atic 1 ngent $creen 
A time-saving, low-cost addition to your practice pmo an a = 
E. e Automatic random e Test progress Y FRH send information on the Automatic Tangent Screen 
ži pétiern stimulus monitoring and ' Name _ LEAN a 
presentation with retest simplified results 
Capability. readout. | Address — — — — — rai ETOS 
e Acjustable stimulus e Microcomputer i TEE E MN EN — 
in-ensity, duration and controlled for patient- i 
: in:erval. administered | Phone ( ] Lae ee 
y examination. 
LE THE 
COMPUTATION 
mas COMPANY 
b 5185 Mercury er San Die o, CA 92111 
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The Ultimate Instrument for 
Glaucoma Management 


The Alcon Applanation Pneumatonograph* 
offers vou the latest solid state technology for 
intraocular pressure measurement and glau- 
coma management. This unit will allow vou to 
completely expand vour knowledge of the pa- 
tient s aqueous dynamics through both tonome- 
tric and tonographic studies. The unique 
method of applanating the cornea allows pres- 
sures to be taken when the patient is sitting or 
reclining. In fact the Pneumatonograph is so 
sensitive that detailed pulse waves can be per- 
manently graph recorded. 

For more detailed information, send this 
ad with vour name and address to Surgical 
Products Division, Alcon Laboratories, Inc., 

P.O. Box 1959, Fort Worth, Texas 76101. 


: Alcon Suraical 
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Flease send me additional information. 


Name 

Institution 

Street 

City 

State Zip 


Manhattan Eye, Ear and Throat Hospital 
Cornell Ophthalmology Program 


presents a post-graduate course in 


Contact A and B Mode 
Diagnostic Ultrasonography 


Friday and Saturday 
February 13-14, 1981 


A |Ẹaculty: Nathaniel R. Bronson, M.D. 
ia Stanley Chang, M.D. 
D. Jackson Coleman, M.D. 
Yale L. Fisher, M.D. 
William F. Regan, M.D. 
Edward M. Trayner, M.D. 
Mary E. Smith, B.A., R.D.M.S. 


Guest Lecturer: Richard Dallow, 
Boston, Mass. 


N 


Availab:e Equipment: Bronson-Turner 
B-Scan. Ocuscan, Ultrascan. 


< For Information, write: 
$ Course Director, Yale L. Fisher, M.D. 
- Manhattan Eye, Ear and Throat Hospital 
Y 210 East 64th Street 
k 


New York, N.Y. 10021 
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International 












University Microfilms International 









300 North Zeeb Road 18 Bedford Row 
Dept. P.R. Dept. P.R. 

Ann Arbor, MI 48106 London, WC1R 4EJ 
U.S.A. England 






Utah Ophthalmological Society 
Annual Winter Meeting 


“Contact Lenses, Intraocular Lenses and Refractive 
Keratoplasty. What does the future hold?” 


Speakers: Richard Troutman, M.D. 
Bill Simco, M.D. 
Walter Stark, M.D. 


To be held at Park City, Utah, Prospector Square, 
February 22-27, 1981 


For infermation please contact: 


A. Thomas Williams, M.D., Secretary 
Utah Ophthalmologica! Society 
715 East 3900 South, +205 

Salt Lake City, Utah 84107 
PHONE 1-801-268-6111. 
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Yo contact lens filled with wo) 3r 


Six improved soft lens 
series from Bausch & Lomb, 


Scientific leadership 
made them possible. 
Spincasting 
made them reproducible. 









F472 years ago. lt was a longa time until we 
made the idea work, but since then, 
very year has brought improvements, 
' “and now, in just a matter of months, 
^ Shree major soft lens advances, resulting 
in six new series, have been announced 
by Bausch & Lomb. They are for three | 
‘very different kinds of patients, but they i 
. ) havea great deal in common, too. For E 
example, they are all spincast. .. an | 
advantage vou get only from Bausch on 
& Lomb. A technique that gives you b 
. incomparable reproducibility. 

All of the new lenses are easy to fit, | 
with the familiar FIRST FIT method. cT 
And all of them have the extra quality, 
the technical sophistication you expect 
from the leader in soft lens science. Most 
important, they all provide greater 
comfort and acuity for more of your 
patients! In the years to come, you can 

kexpect more of the same. Continuing 
improvements, advances from the 
leader, Bausch & Lomb. 


Data on file at Bausch & bomb 
See next page forbref summary of prescribing information. E 
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Better vision for your hyperopes — — 


^, and presbyopes: +B3 and +B4. — — 
D More efficient and effective i 


aftercare for your aphakic 
patients: +H3 and +H4. 














Kor your myepes, the thinnest 
JJenges ever: —O3 and —O4. 
—_— 
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= Improved Low Plus B3 and B4 series 
- lenses have larger optical zones and 
LEPUS coo GENE reduced center thicknesses. That all adds 
Bausch & Lomb High Plus soft up to improved visual acuity, plus 
lenses— +H3 and +H4 —are greater comfort and better positioning, 
improved in almost every respect, too. FIRST FIT PLUS assures quick lens 
With a center thickness of 0.035mm, so you can fit more patients with selection. 
~ 03 and O4 series lensesarethe thinnest soft lenses after cataract surgery. 
you can prescribe. They have half the Visual acuity is improved, posi- 










thickness and twice the oxygen trans- tioning is stable, corneal coverage 

missibility of our Ulera- Thin lenses! is completeand theopticalzoneis — | SOFLENS” 

Yet they have excellent durability and 13% larger. Fitting is extremely (polymacon) 
handling ease, and fitting, with FIRST —— time-efficient, using FIRST FIT [ AOO an ma 


FÍT, couldn't be easier. PLUS. The leader in soft lens science. ; 
s | 





> " M. re M " 
Sh BRIEF SUMMARY (For full prescribi information. see 
uF. . package insert.) VISION CORRECTION USE 

INDICAT IONS: SOFLENS Contact Lenses are indicated for vision correction use 

; in persons with non-diseased eyes and in aphakia. CONTRAINDICATIONS: 
SOFLENS Contact Lenses are contraindicated in the presence of any active 

, untreated infection or abnormality of the anterior segment of the eye. 
- WARNINGS: Abrasions and Infections —If a lens becomes less comfortable 
than it was when first placed on the wearer's cornea, the lens should be 
Ew removed immediately and the wearer's eye and the lens examined for the 
— possible presence of a foreign body. If any eye abrasion, ulceration, irritation or 
- infection is present or any abnormal eye condition is observed concurrent with 
E lens wear, the lens should be removed immediately and a physician consulted: 
" Aphakic Patients: Aphakic patients should not be fitted with SOFLENS 
Contact Lenses during the postoperative period until, in the opinion of the 

E: - surgeon, the eye has healed completely. Lens Care and Handling: Persons 
Fe who require only vision correction and who would not, or could not adhere to the 
Se ^ recommended daily care of SOFLENS Contact Lenses or who are unable to 
. place and remove the lenses should not be provided with them. Failure to 

i -follow handling and cleaning instructions could lead to serious eye infections 
feo Which might result in corneal ulcers. Malfunction and rusting of the metal 
-. interior of the BAUSCH & LOMB"" Disinfecting Unit | (ASEPTOR*) as well as 
PR one and cracking of the lens case has been reported after varying 
i rods. of use. If such occurs, appropriate replacement is indicated to avoid 
erference with the disinfection procedure. Keep the BAUSCH & LOM8™ 
E and I (ASEPTRON™) clean and dry at all times. 
. Medicants and Eye Drops: When the lenses are used by persons requiring 

. . onlyvision correction no ophthalmic solutions or medicants should be used. No 
Le conventional (hard) contact lens solutions and eye drops, except BAUSCH & 
"$44 LOMB™ Lens Lubricant should be used by SOFLENS Contact Lens wearers 
z prior to placement, or while the lens is in place, on the eye. Also, no solutions, 
. including conventional (hard) contact lens solutions should be used. Only 
"cleaner lens lubricant, saline, and the solution made from the 

= SOFLENS'" Enzymatic Contact Lens Cleaning Tablets are to be used on a 
-  SOFLENS Contact Lens when the lens is off the eye. Wearing Restrictions: 
kar SOFLENS Contact Lenses when used only for vision correction should be 
te joved before sleeping or swimming and in the presence of noxious and 


E 























= irritating vapors, Insufficient lacrimal secretions or hypoesthesia may be 
P restricting factors to the wearing of soft contact lenses. PRECAUTIONS: 
orage — SOFLENS Contact Lenses must be stored ONLY in saline solution or 

\USCH & LOMB™ Sterile Disinfecting Solution. If left exposed to air, the 
pers. Joseph dehydrate, become brittle, and break readily. If a lens dehydrates, it 
' Should be resoaked in saline solution or BAUSCH & LOMB'" Sterile 
Bes Disinfecting Solution until it returns to its soft, pliable state which may take as 
" Rad lon ands minutes. Saline solution must be used DAILY for cleaning, storing, 

d disinfection of lenses. The carrying case must be emptied and refilled with 

h saline solution just before disinfecting the lenses. Lens Handling: 
= ‘Hands must be washed, rinsed thoroughly, and dried with a lint-free towel 
D before handling the lenses. Cosmetics, lotions, soaps, and creams must not 
E ^ come in contact with the lenses since eye irritation may result. If hair spray is 
E. A “ued while the lenses are being worn, the eyes must be kept closed until the 
e air spray has settled. A SOFLENS Contact Lens may be damaged by nicking or 

. tearing if care is not exercised during placement on or removal from the eye, 

! = 25 - replacing or removing it from the carrying case or in the cleaning process. 
Ene: Saline solution must be used DAILY for cleaning, storing, and 
.. disinfection of lenses. After removal from the eye, the SOFLENS Contact Lens 

be rubbed gently with Daily Cleaner then rinsed with saline solution to 

EL. - remove mucus and film from the lens surface. The BAUSCH & LOMB™ Lens 

: i - Carrying Case (LENSGARD™) must be emptied and refilled 34 full with fresh 
E Saline solution just before disinfecting the lenses and must always be tightly 
POR ck to prevent leakage of saline from the case and subsequent dehydration 
ofthe lenses. In order to remove protein deposits which may form on the lenses, 
NUS -wearers should use the SOFLENS ™ Enzymatic Contact Lens Cleaning Tablets 
Ay ia according to the directions for use which accompany the tablets. To help 

. remove tear residues and mucus as well as other deposits that tend to 
ET. accumulate on the lens surface, patients should use Daily Cleaner according 
— to the directions for use which accompany the product. Disinfecting with a 
SCH & LOMB™ Disinfecting Unit | (ASEPTOR®) or II (ASEPTRON'") is 
K to kill microorganisms. If a BAUSCH & LOMB™ Disinfecting Unit I 
e ASEP PTOR®) or ll (ASEPTRON'") is not available, lenses may be disinfected by 
past immersing your lenses in BAUSCH & LOMB™ Saline Solution in the carrying 
a and dropping the sealed case into a pan of already boiling water Remove 
the pan from heat after ten minutes and allow the water to cool before 


















be = lenses can be damaged if the boiling water is allowed to completely evaporate. 
Chemical disinfection with BAUSCH & LOMB™ Sterile Disinfecting Solution 
— has been tested microbiologically and shown to be an effective disinfection 
‘procedure for the SOFLENS hydrophilic contact lens. If chemical disinfection is 
- used the SOFLENS hydrophilic contact lens must be cleaned and rinsed daily 
Sa BAUSCH & LOMB™ Sterile Daily Cleaner and BAUSCH & LOMB™ Sterile 
sinfecting Solution. The lens carrying case must be emptied and refilled with 
iss resti BAUSCH & LOMB™ Sterile Disinfecting Solution prior to disinfecting the 
lens. Fresh BAUSCH & LOMB™ Sterile Disinfecting Solution must be used daily 
a dor storing and disinfecting the lens. WARNING: BAUSCH & LOMB™ STERILE 
DIS _ DISINFECTING SOLUTION SHOULD NOT BE USED WITH HEAT. Fluorescein: 
Never use fluorescein while the patient is wearing the lenses because the 
nses will become discolored. Whenever flucrescein is used, flush the eyes 
wi sterile normal saline solution and wait at least one hour before replacing 
"T enses. Earlier replacement may cause the lenses to absorb residual 
fluorescein. ADVERSE REACTIONS: Serious corneal damage may result from 
f- " wearing a SOFLENS Contact Lens which has been soaked in a conventional 
- — contactlens solution. Eye irritation may occur within a short time after putting 
on a hypertonic lens. Removal of the lens will relieve the irritation. A lens 
adheres very rarely to an eye as a result of sleeping with the lens on, or wearing 
- . a hypotonic lens. If a lens adheres for any reason, apply fresh saline and wait 
- . until the lens moves freely before removing it. Clinical studies indicate that 
corneal edema, as manifested by symptoms such as rainbows, halos around 
lights, or foggy vision, may occur in less than 5% of SOFLENS Contact Lens 
wearers. If these symptoms occur the lenses should be removed and 
.. professional consultation obtained. Excessive tearing, unusual eye secretions, 
; and photophobia are not normal. If these symptoms occur, the patient should 
- . — be examined to determine their cause. Neovascularization of the cornea has 
been observed in some aphakic patients fitted with the SOFLENS Contact 
Lens, which may require discontinuation of the lens. Medical consultation 
should be obtained in such an instance. 


4/80 
BAUSEN & LOMB 
SOF S DIVISION © 
Rochester, New York 14602 
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FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


ate x cle 
- a otn 


“OPHTHALMOLOGY 1981” 


JAMES E. BURRIS, M.D., PROGRAM CHAIRMAN 


EXTENDED WEAR LENSES 
Moderator: Frank B. Hoefle, M.D. 
Speakers: Joseph A. Baldone, M.D. 

Jorge N. Buxton, M.D. 
James J. Koverman 
Miguel Refojo, D.Sc. 


THYROID OPHTHALMOPATHY 
Moderator: Hampson A. Sisler, M.D. 
Speakers: Robert Chase, M.D. 

William Cooper, M.D. 
Robert Day, M.D. 
Joseph Ogura, M.D. 
Robert Schimek, M.D. 
John T. Simonton, M.D. 
Stephen Trokel, M.D. 


GLAUCOMA 
Moderator: James E. Burris, M.D. 
Speakers: Alfonse A. Cinotti, M.D. 
Max Forbes, M.D. 
G. Peter Halberg, M.D. 
Bernard Kronenberg, M.D. 
George Spaeth, M.D. 


INTRAOCULAR LENSES 
Moderator: John R. Finlay, M.D. 
Speakers: Leeds E. Katzen, M.D. 

Larry G. Leiske, M.D. 
Steven P. Shearing, M.D. 
John H. Sheets, M.D. 


ate st. 
„~ L d P M 


AMA-CME Credits, Category 1: 16 


Conference fee: $200.00 (Luncheons included) 
Residents: $100.00 
(Luncheons included) 
Dinner Dance, Promenade Cafe, Rockefeller Center: 
$50.00 per person (approx.) 


For registration and further information, please write: 


Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York, 10003 
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~ THE OPHTHALMIC NEEDLE - 
.- YOU'LL PREFER TOMORRO\ Ja : F 
YOU'LL F IND ON OUR SUTUR ES e 
¥ TODAY. EP. 









The leading edge in ophthalmic ophthalmic needles ial come in a väđiety of 


surgery begins with our 160- diameters and arc sizes. P 1 x: 77 
decree needle... ...and ends with our Suiüres. Oe LINE 
In 6 or 8-wire diameter, the Davis + Geck For procedures requiring nonabsorb- - ‘a 


k new 160-degree needle is ideal for cataract - able sutures, Davis + Geck needles are 
and d zameal surgery. _ ji 






Its deb 
of pass is designed to encourage - 
precse approximation and 7 
minimize posterior gape in Ne T M 7 
delicate ophthalmic closures. - T 
x | For ease of handling, it's | 
unsurpassed. The needle — 
almest seems to draw your hand 
along behind it. And its point is 
precsely angled, honed and 
polished by hand. 
ty Cur needle has 
:  * less »f a shoulder 
E... thar conventional 












needles, so available on Dermalon? fomiftilament nylon T d 
ylo x 


b F tissue is less suture and on silk. 
inclined to tent When you need an absorbable uwe, 
e ce It's made of a special blend of use a Davis + Geck needle on Dexon? “S” — 
stee alloys, to resist bending and breaking. polyglycolic acid suture. | 
Anc it won t glare under the lights, like electro- Whatever ophthalmic procedures you 
polished needles can. perform, you ll get precise, predictable 
The new 160-degree micro- surgical results trom your sutures when you close 

needle is ane of a full line of Davis + Geck with Davis + Geck. 

DAVIS*GECK 

Weyne NJ. 07470 





Marcaine HCI (bupivacaine HC!) 


with or without epinephrine 1 200.000 





Indications: Peripheral nerve block, infiltration, sympathetic 
E. block, caudal, or epidural block. 


Contraindication: Marcaine is contraindicated in patients with 
known hypersensitivity to it. 


Warnings: RESUSCITATIVE EQUIPMENT AND DRUGS 
SHOULD BE READILY AVAILABLE WHEN ANY LOCAL AN- 
ESTHETIC IS USED. 


Usage in Pregnancy. Reproduction studies have been performed 
in rats and rabbits and there is no evidence of harm to the animal 
— — fetus. The relevance to the human is not known. Safe use in 
.. pregnant women other than those in labor has not been 
J. established. 


Until further clinical experience is gained, paracervical block 
with Marcaine is not recommended. Fetal bradycardia frequently 
follows paracervical block with some amide-type local anes- 
thetics and may be associated with fetal acidosis. Added risk 
appears to be present in prematurity, toxemia of pregnancy, 
and fetal distress. 


The obstetrician is warned that severe persistent hypertension 

may occur after administration of certain oxytocic drugs, if 

vasopressors have already been used during labor (e.g., in the 
local anesthetic solution or to correct hypotension), 


Solutions containing a vasoconstrictor, particularly epinephrine 
or norepinephrine, should be used with extreme caution in 
patients receiving monoamine oxidase (MAO) inhibitors or anti- 
_ depressants of the triptyline or imipramine types, because 
— Severe, prolonged hypertension may result. 


Local anesthetics which contain preservatives, i.e., those sup- 
_ plied in multiple dose vials, should not be used for caudal or 
| epidural anesthesia. 


. Until further experience is gained in children younger than 12 
| — M years, administration of Marcaine in this age group is not 
| .. recommended. 


‘See . Precautions: The safety and effectiveness of local anesthetics 
|». — depend upon proper dosage, correct technique, adequate pre- 
zw cautions, and readiness for emergencies. 


Eu . The lowest dosage that gives effective anesthesia should be 
E a  usedi in order to avoid high plasma levels and serious systemic 

Tex _ side effects. Injection of repeated doses of Marcaine may cause 
x I significant increase in blood levels with each additional dose, 
be c Sm due to accumulation of the drug or its metabolites or due to 
d m -= slow metabolic degradation. Tolerance varies with the status of 

eb MON the patient. Debilitated, elderly patients and acutely ill patients 
See v should be given reduced doses commensurate with age and 
E. AB AY — physical condition. 


oi . Solutions containing a vasoconstrictor should be used cau- 
tiously in areas with limited blood supply, in the presence of 
_ diseases that may adversely affect the patient's cardiovascular 
‘system, or in patients with peripheral vascular disease. 


& Marcaine should be used cautiously in persons with known 
tae drug allergies or sensitivities, particularly to the amide-type 
= local anesthetics. 


Serious dose-related cardiac arrhythmias may occur if prepara- 
tions containing a vasoconstrictor such as epinephrine are em- 
ployed in patients during or following the administration of 
chloroform, halothane, cyclopropane, trichloroethylene, or other 
related agents. In deciding whether to use these products con- 
currently in the same patient, the combined action of both 
agents upon the myocardium, the concentration and volume 
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= PRODUCT IDENTIFICATION 








Marcaine HCI Epinephrine* | Methyl- Sodium Thio- Ascorbic 
(brand of (as bitartrate) | paraben Bisulfite glycerol Acid 

bupivacaine HCI) 

% mg./ml. Dilution mg./ml. mg./ml.  ml/ml  mg./ml. 
0.25 2.5 — — 
0.25 2.5 1:200,000 | 2 
0.5 5.0 = -— 
0.5 9.0 1:200,000 2 

r 0.75 7.5 c 

0.75 7.5 1:200,000 Not Available in Vials 





©1980 Breon Laboratories Inc. 
ase 





MULTIPLE DOSE VIAL 


Sodium Calcium 
Lactate Disodium 
ml./ml. 
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of vasoconstrictor used, and the time since injection, when 
applicable, should be taken into account. 


Caution is advised in administration of repeat doses of Marcaine 
to patients with severe liver disease. 


Use in Ophthalmic Surgery: When Marcaine 0.75% is used for retro- 
bulbar block, complete corneal anesthesia usually precedes onset 
of clinically acceptable external ocular muscle akinesia. Therefore, 
presence of akinesia rather than anesthesia alone should deter- 
mine readiness of the patient for surgery. 


Adverse Reactions: Reactions to Marcaine are characteristic of 
those associated with other amide-type local anesthetics. A 
major cause of adverse reactions to this group of drugs is exces- 
sive plasma levels, which may be due to overdosage, inadver- 
tent intravascular injection, or slow metabolic degradation. 


Excessive plasma levels of the amide-type local anesthetics 
cause systemic reactions involving the central nervous system 
and the cardiovascular system. The central nervous system 
effects are characterized by excitation or depression. The first 
manifestation may be nervousness, dizziness, blurred vision, 
or tremors, followed by drowsiness, convulsions, unconscious- 
ness, and possibly respiratory arrest. Since excitement may 5e 
transient or absent, the first manifestation may be drowsiness, 
sometimes merging into unconsciousness and respiratory 
arrest. Other central nervous system effects may be nausea, 
vomiting, chills, constriction of the pupils, or tinnitus. The cardio- 
vascular manifestations of excessive plasma levels may include 
depression of the myocardium, blood pressure changes (usually 
hypotension), and cardiac arrest. In obstetrics, cases of fe:al 
bradycardia have occurred (see Warnings). 


Allergic reactions, which may be due to hypersensitivity, idio- 
syncrasy, or diminished tolerance, are characterized by cutane- 
ous lesions (e.g., urticaria), edema, and other manifestations of 
allergy. Detection of sensitivity by skin testing is of doubtful 
value. 


Reactions following epidural or caudal anesthesia also may 
include: high or total spinal block; urinary retention; fecal in- 
continence; loss of perineal sensation and sexual function; 
persistent analgesia, paresthesia, and paralysis of the lower 
extremities; headache and backache; and slowing of labor and 
increased incidence of forceps delivery. 


Treatment of Reactions. Toxic effects of local anesthetics ra- 
quire symptomatic treatment; there is no specific cure. The 
physician should be prepared to maintain an airway and to 
support ventilation with oxygen and assisted or controlled respi- 
ration as required. Supportive treatment of the cardiovascular 
system includes intravenous fluids and, when appropriate, vaso- 
pressors (preferably those that stimulate the myocardium ). 
Convulsions may be controlled with oxygen and intravenous 
administration, in small increments, of a barbiturate, as follows: 
preferably, an ultrashort-acting barbiturate such as thiopental 
or thiamylal; if this is not available, a short-acting barbitura:e 
(e.g., secobarbital or pentobarbital) or diazepam. Intravenous 
barbiturates or anticonvulsant agents should only be adminis- 
tered by those familiar with their use. 


+ BREON LABORATORIES INC. 
90 Park Avenue, New York, N Y. 10016 


References: 

1. Gills JP, Rudisill JE: Bupivacaine in cataract surgery. Ophthalmic 
Surg 5:67-70, 1974. 

2. Carolan JA, Cerasoli JR, Houle TV: Bupivacaine in retrobulbar 
anesthesia. Ann Ophthalmol 6(8):843-847, 1974. 

3. Kennerdell JS, Rydze D, Robertson M: Comparison of retrobulbar 
Marcaine and combined Marcaine-Carbocaine in ophthalmic 
surgery. Ann Ophthalmol 8(10):1236-1240, 1976. 
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SINGLE DOSE AMPUL 


Sodium Thio- Ascorbic 60% Edetate 
Bisulfite glycerol Acid ^ Sodium Calcium 

Lactate Disodium 
mg./ml.  ml/ml.  mg./ml X ml/ml  mg./ml. 






60% Edetate 








mg./ml. 
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Note: The pH of these solutions is adjusted with sodium hydroxide or hydrochloric acid. Sodium chloride has been added to make each solution isotonic. 
*Solutions of Marcaine that contain epinephrine should not be autoclaved. Federal law prohibits dispensing without a prescription. 
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NOW 
More pain-free time for 
ophthalmic surgery 
and postoperative recovery. 














E Safe, complete, and prolonged anesthesia and akinesia with 
Marcaine 0. 75 essentia is your procedure and the crucial 
early healing period'^^ 


W Lasts up to 3 times as long as lidocaine for retrobulbar 
anesthesia! ? 


la Little or no need for postoperative analgesics!" 


Marcaine uc 
(bupivacaine HCI) 


or without epinephrine 1:200,.000 


See important product information "Ee warnings, verad reactions, patient selection and prescrmaing and 
precautionary information on adjacent page. 
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Now Keeler provides relief from the aches and 
pains of surgery, with two new products that 
allow the doctor to operate in comfort: 


The Machemer/Chan Wristrest 

Here's comfort and support for the surgeon. 
Manufactured by  Diversatronics Inc., this 
height-adjustable Wristrest provides complete 
stability during an operation. The autoclavable 
support bar lowers to yield room to position and 
anesthetize the patient. And the Machemer/ 
Chan Wristrest is permanently mounted to the 
operating table for optimum stability. 


The Machemer Hydraulic Operating Stool 

A unique foot-bar triggers the Machemer Oper- 
ating Stool's hydraulic lift, enabling the doctor 
to adjust the height effortlessly (from 22" to 
33"), lock it in the desired position... and use 
it as an additional foot support. The seat is cov- 
ered in conductive fabric. And the substantial 
weight of the stool rests securely on five sturdy 
casters, insuring a “motionless” operation. 


Two brand new ways to relax in the OR... avail- 
able exclusively from Keeler. Call or write for 
details. 














Best performance 
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Supporting role... 





^ot 

i 
: r 

456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 LAE 

Ce C [ Philadelphia * New York * Boston * Los Angeles « Chicago * Houston « Atlanta + Cleveland é 

Call toll free: 800-523-5620 (in PA call 21 5-353-4350) + All products serviced in Broomall, PA v". 

..With the future in sight ? 
Call or waite for a demonstration of our new C N 
Peyman Wristrest adaptation and the Schulze armrest. „i 
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linically Proven For The 
Results You Want. 
The Dioptron Ultima is backed by 
more than seven years clinical 
experience anc used by over 2,000 
doctors. The results have increased 
both doctor and patient confi- 
dence. The Diaptron makes objec- 
tive refraction of both routine 
and pathologicpatients easier and 
simpler tham ever. 
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Sophisticated Enough 

To Be Simple. 

The Dioptron Ultima features one- 
button, one result performance, 
completely automatic from start to 
finish 


icu EE aedi o or Ae e 


a — 


M v 


Designed For The 
Demanding Practice. 

Fhe Dioptron Ultima Diagnostic 
Eye Computer was designed to 
meet the needs of the most 
demanding practice with features 
such as the exclusive PathAlert™ 
System—an early warning system 
that may identify possible 
pathology 


The Benefits Of The Highest 
Quality Autorefraction 
System. 

The Dioptron Ultima’s unsurpassed 
accuracy guarantees the kind of 
performance that is essential to 
vour practice. Nother autore 
fractor—objective or subjective 
provides you with better results 
than the Dioptronm—and we have 
the clinical dafa to prove it 
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How to Obtain Dioptron’s 
Benefits. 
For more information about 
how you can begin offering the 
benefits of superior patient care 
with the unsurpassed accuracy of 
the Dioptron Ultima call Coherent 
toll-free at BOG/227-1914. In Call 
fornia, Alaska, and Hawaii, call 
collect. 415/858-2250 or write to 
Coherent Medical Division, 3270 
West Bayshore Road, Box 10122, 
alo Alto, CA 94303 


The Worlds *1 
Ginkcaty Hid d © COHERENT 
U ore rac for. Applying Advanced Technology To Medicine 
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Ophthalmologist-In-Chief 


Wills Eye Hospital 


Chairperson, 
Ophthalmology Department 


Jefferson Medical College of Thomas Jefferson University 


Applications and nominations are invited for an 
individual to fill the dual position of Ophthalmologist-In- 
Chief of Wills Eye Hospital and Chairperson of the 
Department of Ophthalmclogy of Jefferson Medical 
College of Thomas Jefferson University, with which Wills 
is affiliated. Both institutions are located in Philadelphia. 


Wills Eye Hospital is the oldest eye hospital in the United 
States and the largest eye care facility in the country. It 
has recently moved into a modern, well-equipped 
building adjacent to Thomas Jefferson University 
campus. 


The candidate must be an ophthalmologist of national 
prominence recognized for both achievement and 
distinguished leadership in academic ophthalmology. He 
or she must demonstrate a capacity to effectively and 
imaginatively supervise a!l aspects of ophthalmic patient 
care and teaching, to knowledgeably support the 
expanding research programs, to provide administrative 
coordination between the two institutions, and to 
articulately represent both of them in national and 
international organizations and before the various 
branches of the federal government. 


Submit applications or nominations by February 15, 
along with curriculum vitae and list of suggested 
references to: 


Jay L. Federman, M.D., Chairman 
Search Committee 

Wills Eye Hospital 

9th and Walnut Streets 
Philadelphia, Pennsylvania 19107 


Submissions and inquiries will be held in strict 
confidence. 


Wills Eye Hospital and Thomas Jefferson University are 
equal opportunity employers. 


WIWills Eye Hospital 
I Thomas Jefferson University 
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E. For precise IOL power determination consider 

b the New Sonometrics’ Model-310 2436 J 
* à; 

k 


Sonometries, the proven leader 
y in ophthalmic urtrasound equip- 
ment, introduces the new compact 
Digital Biometrie Ruler, Model-310, 
for precise IOL power determina- 
tion. A combination of quality, ac- 
curacy, and portability makes the 
E DBR-310 an essential diagnostic 
-™ tookat an afforcable price. 
= . Compare the DBR-310 with any 
other system in its price class and 
discover its advantages: Accuracy 
to within 0. 2mm (12 diopter), a 
digital LED (light emitting diodes) 
measuremen: d:splay, a wide 
selection oí hand-held focused 





Programmable ca&icusator and printer accessory 
: calculates diopter power of intraocular lens using 
) x the advanced Binkhosst calculation module. 





transducers for A-scan evaluations 
and easy mounting on any Gold- 
mann Tonometer. 


DBR-310 SBM 
focused transducer 
with internal fixation 
light. 


S AEN Aadel 


Non-focused hand-held diognostic transducer. 


Highly portable, the DBR-310 
can be used in a variety of loca- 
tions. The unit comes with a pro- 
tected investment alternative which 
can be applied when you wish to 
upgrade to other full capability 
Sonometrics diagnostic instruments, 
including the clinically proven 


Fema: OC a 


Ocuscan-400 and DBR-300 systems. 


The DBR-310 is backed by the 
complete technical services and 
assistance of Sonometrics, the first 
and most advanced company in 
ophthalmic ultrasound. 

See you at the CLAO Show, Booth -#38 


| DBR-310/Sonometrics Systems, Inc. 
| 16 West 61st Street, New York, N.Y. 10023 


| Name 


| Affiliation 





For additional information on 
how ultrasound can benefit your 
practice through expanded options 
and third party reimbursements, 
call toll-free: (800) 223-0412. In 
New York State call (212) 765-8205 
or mail the enclosed coupon. 


DBR-310 

DIGITAL BIOMETRIC RULER 
SONOMETRICS 
SYSTEMS, INC. 
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Only one of these ocular 
steroids provides what you 
aCtually prescribe every time... 


the clear one. 


fluorometholone 
suspension 


medrysone 
suspension 


prednisolone 


INFLAMASE” FORTE 


(prednisolone sodium phosphate) 1% solution 


acetate suspension 


INFLAMASE* FORTI 
(PREDNISOLONE SODIUM PHOSPHATE) 1% OPHTHALMIC SOLUTION 


DESCRIPTION 
*Precdnisolone sodium phosphate 107 
(equivalent to Prednisolone 0.4%) 
in an aqueous, buffered, isotonic solution of mono and 
dibasic sodium phosphate, sodium chloride preserved vnth 
benzalkonium chlonde and edetate diseduim 
“Licensed under patent No. 4 144.714 


INDICATIONS 

Steroid responsive inflammatory conditions of the palpebral and 
bulbar conjunctiva, cornea, and anterior segment of the globe. such as 
allergic conjunctivitis. acne rosaces superficial punctate keratitis 
herpes zoster keratitis. intis. ¢ JONNS, selected infective Conjunctivitis 
wher the inherent hazard of steroid use is arr epted to obtain an advis 


dexamethasone 
suspension 


able diminution in edema and inflarnmnation corres! injury from chem 
ical, radiation, Or thermal burns, or penetration of foreign bodies 

Inflarnase Forte ophthalmic solution is recommended for moderate to 
severe inflammations, partic Wary when unusually rapid contro: is 
deswed. in stubborn cases of anterior Segment eye disease, systenic 
adrenocortical hormone therapy may be required. When the deeper oc Jlar 
Structures are involved, systemic therapy is nes ey Gary 


CONTRAINDICATIONS 

Acute superficial herpes Simples keratitis, fungal diseases of 
ocitar Structures. vaccinia ancela and most other viral JIBE 
of the cornea and conjunctiva. tuberculosis of the eye, hyper 
Sensitivity to 4 component of this medication 


WAHNING 


Employment of steroid medication in the treatment of stromal heroes 
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It’s the only 
one that gives patients 
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the full labeled concentration 
in every clear drop. 


When you treat a deep-seated inflammation 
such as iritis or uveitis, you often prescribe a 
potent ocular steroid. If your selection is a 
steroid suspension, there’s a good chance 
(accordimg to a recent study*) that your 
patient may receive 29% or less of labeled 
drug concentration. 

Ocular suspensions require vigorous 
shaking to suspend the medication. Of the 
100 patients studied, 63% did not shake their 
medication at all. In fact, none of the patients 
in the study shook their medication suffi- 
ciently “... to suspend the corticosteroid fully? 
The obvious conclusion is that whether or not 
your patients shake ocular suspensions, 
they are unlikely to receive the labeled con- 


* Apt L, et al: Patient compliance with use 
of topicalophthalmic corticosteroid 
suspensions. AJO 87:210-214, 1979. 


INFLAMASE FORTE 


centration of medication you prescribe. 
Inflamase Forte (prednisolone sodium 
phosphate) is a clear solution. Unlike 
suspensions, it does not require shaking. So 
there is never any doubt as to how much of 
the labeled concentration your patient is 
receiving. With Inflamase Forte, the con- 
centration will always be 100% of 
what you prescribe in each and 
every drop. So, for effective, 
potent afti-inflammatory 
activ ty in moderate to 
severe ocular inflam- 
mation, prescribe 
the clear solution— 
Inflamase Forte. 










prednisolone sodium phosphate) 1% solution 


CD 
Gopervision 


CooperVision Pharmaceuticals Inc. 


pa PO. Box 367 
© CooperVision Pharmaceuticals Inc 1980 


San German, Puerto Rico 00753 USA 


simplex keratitis requires great caution; frequent slitlamp microscopy 
is mandatory: 


Prolonged use may result in geo damage to the optic nerve, 
defects in visual acuity and fields of vision, posterior subcapsular 
cataract formation, or may aid in the establishment of secondary 
ocular infections from pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or sclera, perfora- 
tion has been known to occur with the use of topical steroids. Acute 
purulent untreated infection of the eye may be masked or activity 
enhanced by presence of steroid medication. Topical steroids are 
not effective in mustard gas keratitis and Sjogren’s keratoconjunc- 
tivitis. Safety of intensive or protracted use of topical steroids dur- 
ing pregnancy has not been substantiated. If irritation persists or 
develops, patient should be advised to discontinue use and consult 
prescribing physician. 


80-5-0279 


PRECAUTIONS: 

As fungal infections of the cornea are particulary prone to develop 
coincidentally with long-term local steroid applications, fungus in- 
vasion must be suspected in any persistent corneal ulceration 
where a steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

These products are sterile when packaged. To prevent contami- 
nating the dropper tip and solution, care should be taken not to touch 
the eyelids or surrounding areas with the dropper tip of the bottle. 
Keep bottle tightly closed when not in use. Protect from light. 


ADVERSE REACTIONS: 

Glaucoma with optic nerve damage, visual acuity and field defects, 
posterior subcapsular cataract formation, secondary ocular infec- 
a from pathogens liberated from ocular tissues, perforation of 
the globe. 
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SELECTED TOPICS IN PEDIATRIC OPHTHALMOLO 


Presented By 


SCHOOL OF MEDICINE 
MEDICAL COLLEGE OF GEORGIA 


March 23 - 25, 1981 


The DeSoto Hilton 
Savannah, Georgia 










Guest Speakers: 


John T. Flynn, M.D. 
Marshall M. Parks, M.D. 
William E. Scott, M.D. 









and 






Faculty of the Department of Ophthalmology 
Medical College of Georgia 







This course is accredited for 12.75 hours in Category 1 of the Physician's Recognition Award of the American Medical Asso- 
ciation and for the same number of hours in Category 1 of the Liaison Committee on Continuing Medical Education. 






Enrollment is limited. For further information contact: 


Division of Continuing Education 
Medical College of Georgia 
Augusta, Georgia 30912 
404/828-3967 











“Doctor I can't find 
sunglasses dark enough.” 


How many times have you heard Five different modes— light transmis- 
this complaint from your patients sion from 176—1075— plano only. Case in- 
with...aphakia, uveitis, bullouskera- cluded. Lower transmissions at increased * 
topathy, albinism, inflammatory cor- cost reduce IR significantly. Colors —, 

" j neal disease, incipient cataract, post- light green, medium amber, amber, 
op intraocular lens implant and all anterior segment surgery. dark grey-green, dark green. 





Now OLo has the answer! At prices that are realistic! Priced as low as $4.50 on 


OLo offers significant protection to patients whose eyes must be quantity orders. Send for in- 
shielded from ultraviolet light and wind: patients with pterygium; basal formation. See coupon below. 


cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 

OLo in new full size may be worn alone or over most spectacles. Wrap O O OLo 
around side shields and anti-glare frosted brow guard make these sun- Products. Ltd 
glasses remarkably comfortable. 4 r . 


OLo Products, Inc. AO 

Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 

Please send me: a sample pair of Sunglasses. | am enclosing $6.00 (professional price) 
plus $1.00 for postage and handling. 

LI Light Green 10% transmission. O Medium Amber 8% transmission. 


| 

l 
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O Send me detailed Brochure. 
| 
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Name Address 
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First heat, then chlorhexidine. Now the third system has arrived... . ~ 


Introducing the new generation - 


Comfort 


Allergan® Cleaning and 
Disinfecting Solution (for use 
with Soflens” and Hydron* 
(polymacon) contact lenses) 
contains no irritating chlor- 
hexidine. And the disinfecting 
agents do not bind to the 
lens. This is the comfort level 
that makes your patients 
successful soft lens 
wearers. 


Safety 


Laboratory studies indicate 
that lenses treated with 
Allergan Cleaning and Dis- 
infecting Solution can be 
switched safely to heat 
disinfection without damage. 
Unlike current chlorhexidine 
regimens, there are no 
irritants bound in the lens 
which can elute into the ae | | 
eye A oe more safety for B Bfloz sterile 240mi | 
your patients. 


Convenience 

Allergan Cleaning and 
Disinfecting Solution is a 
convenient lens care system 


WM. "4 


;: i 
2 ve. 
' $ 2 g 
T —- 
; saa, 
m P 
l L ; 57 = 
i A, 
í | | 
, Fe * t 
- E 
Md i 
aS ~ 
2 J "a 
3 p. 





— no cumbersome heater. Cleaning and lenses completely and 

Your patients have the free- Disinfecti cleans them. Allergan Clean- - 
dom to clean and disinfect Isintecring ing and Disinfecting Solution J 
their lenses anywhere, any- Allergan Cleaning and Dis- incorporates surfactant | 
time. Plus, there's no need infecting Solution provides cleaning to remove lipids, s 
to buy a separate surfac- a broad spectrum of anti- mascara and mucus from r 
fant cleaner. . microbial action. It disinfects the lens surface. i; 
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of soft lens care. 


ALLERGAN" 
HYDROCARE 
PRESERVED 
SALINE 
SOLUTION 


Mula, j 

o. Oct py 
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Calcium Utt 





Economy surfactant cleaner — the 
: The cleaning efficiency of most costly component of 
|, Allergan Cleaning and Dis- a lens care system. 


infecting Salution eliminates 
^ | the expense of a separate 


Allergan® Hydrocare* 


Preserved Saline Solution 


...Ihe unique saline. 
Comfort 


Allergan Hydrocare Preserved 
Saline Solution has a buffer- 
ing system that is comfortable 
in the eye. 


Cleaning 

When used in neat disinfec- 
tion, Allergan Hydrocare 
Preserved Saline Solution 
prevents calcium buildup 
that damages lenses and 
shortens lens life. Lenses are 
free of irritating calcium 
deposits so your patients 
have more comfortable 

lens wear. 


Allergan^ Cleaning 
and Disinfecting 
Solution and 
Allergan* Hydrocare* 
Preserved Saline 
Solution... the 
system of success 
for your patients. 





Al IERGAN Pharmaceuticals, inc. 


CO Irvine, CA92713 , 
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Soft Pack 


- Silver designer sport cloth case 


4 oz Allergan* Cleaning and Disinfecting Solution 
4 oz Allergan* Hydrocare* Preserved Saline Solution 


. Soflens” Enzymatic Contact Lens Cleaner 


6 tablets, vials 
Lens Case 
Informative patient instruction booklet 


Contains all your patient needs for complete, proper 
lens care. 


A new generation 
of practice-building packs: 





Attractive foil case 
2/3 oz Allergan” Cleaning and Disinfecting Solution 
2/3 oz Allergan® Hydrocare* Preserved 

Saline Solution 
soflens* Enzymatic Contact Lens Cleaner 

6 tablets, vials 
Lens Case ; 
Informative patient instruction booklet Y. 


Ideal for beginning patient on proper lens care. 
Great for refits/regimen changes and on-the-go 
patients. 


A IERGAN Pharmaceuticals, Inc. J ` 


CO Irvine, CA 92713 


Surgical Microscope With 
Functional Design 


— x OLYMPUS 


Names you can depend on for quality 
offer you a total surgical microscope system 
combining optical integrity and human engineering. 


For detailed information, contact your STORZ representative or write STORZ, Department D. 


“Consistent Craftsmanship Since 1893" 
Storzstorz 
INSTRUMENT COMPANY 


^b "96 v Y 13259 * 7 Ch 1 wis M^ ML Cal E d So igo (SOO) «€- s 2 i Fu ^^ W ld | EL s 04d + 295 E 
| z | 








Corneal rose bengal photo courtesy of Peter Loibson. M.D.. 
Corneal Service. Wills Eye Hospital, Phila., Po. 


Tested and proven in 17 years'clinical use 


STOXIL : 


brand of 


IDOXURIDINE = 


-STOXIL 


IDOXURIDINE 


Ointment 0.5% Solution 0.1% 


The Standard 
for Herpes Simplex 


Keratitis 
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* EFective for Epithelial Lesions or 
EF as an Adjunct in Stromal Lesions 


* Choice of Dosage Forms for 
Patient Convenience 


i * Economical 


Before prescribing, see complete pre- 
scribing information in SKGF literature or 
PDR. The following is a brief summary. 


Indication: Herpes simplex kerotitis 
(topical use only). 


Contraincications: Known or suspected 
hypersensitivty to any of the com- 
ponents. 


Precautions: If there is no response after 
7 or 8 days. other therapy should be 
considered. Recommended frequency 
and duration of administration should 
not be exceeded (usually not longer 
than 21 days). Not effective in corneal 
inflammations if herpes simplex is not 
present. Boric acid should not be used 
concomitantly. To insure that stability is 
maintained, the solution should not be 
mixed with other medications. Studies 
of mutagenicity and oncogenicity have 
been inconclusive 


Administer with caution in pregnancy or 
women of childbearing potential. In 
animal studies, fetal abnormalities have 
been reported. It is not known whether 
Stoxil is secreted in human milk. In 
general, nursing should not be under- 
taken while on drug therapy, since 
many drugs and their metabolites are 
excreted in human milk, 


Adverse Reactions: Occasionally, -irrita- 
tion, pain, pruritus, inflammation. or 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Photo- 
phobia has occurred. Occasionally, small 
punctate defects (which may be a 
manifestation of the infection), corneal 
clouding. and stippling of the corneal 
epithelium have been observed. 


Supplied: 01% Ophthalmic Solution 
(1 mg./ml) in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment 
(5 mg./gram) in 4 gram tubes. 


Smith Kline &French Laboratories 
Philadelphia: Po. 


, SK&F 


a SmithKline company 
© SmithKline Corporation, 1981 
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PERMALENS 


( PERFILCON A)— — —— 
THE EXTENDED WEAR LENS 





Permalens® Contact Lenses: not just 
extended wear of a lens, but a lens 
designed specifically for extended 
wear. 

That's why Permalens® Contact 
Lenses are rapidly changing the field 
of vision correction, Now your aphakic 
patients can again experience 
near-normal vision from the moment 
they wake up in the morning. Without 
the bother of daily insertion and 
removal. 

And because of their advanced 
design, Permalens® Contact Lenses 
exhibit a physiological response 
comparable to daily-wear sof 
lenses. Even though your patients 
wear them 24 hours a day, forweeks 
at a time. The long-term acceptance 
of Permalens® Contact Lenses has 
been proven through extensive 
clinical trials. 

This response is partly due to the 
Permalens® material, perfilcom A, 
which combines high water content, 
high oxygen permeability, ane 
dimensional! stability These properties 
were designed into the lens to facil- 
itate oxygen transfer directly through 
the lens, so the comea can receive 
an oxygen supply adequate to main- 
tain itself in a healthy state. 

These properties also make 
Permalens® Contact Lenses more 
supple, and therefore comfortable 
on the patient's eyes. Patients nave 


reported, in fact, they're the next best 
thing to wearing no lens at all. 

Easy to fit, Permalens* Contact 
Lenses are available in a range of 
powers from +17.00 to +17.00 
diopters. And with just four param- 
eters, the lens fits most comeal sizes 
and curvatures. 

Maintenance, too, is uncompli- 
cated. Since Pemalens* Contact 
Lenses usually need only be removed 
once a month, cleaning and disin- 
fection are simplified. The preferred 
regimen is Preflex®/Flexsol*/Normol® 
(Thermal regimens can also be 
used.) For re-hydration during lens 
wear, Clerz* or Adapettes* eye drops 
are available. 

Patient comfort and convenience 
... Clinically proven safety... easy 
fitting... simple maintenance. Good 
reasons why thousands of patients 
and practitioners alike have 
accepted Permalens* as the 
extended-wear lens. 


Permalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


For full prescribing informatien, see-next page. 





Now available nation-wide. For 
details, contact your representative 
or call: 





GopervVision Inc. 
OPTICS DIVISION 


265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8170 

In California: (800) 982-6100 


€ 1980, Cooper Laboratories, fhc. 
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(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 





DESCRIPTION 


The Permalens* (perfilcon A) Hydrophilic Contact Lens is a 
hemispherical shell which covers the cornea and may cover a 
portion of the adjacent sclera. The lens material, perfilcon A, 
is a terpolymer of 2-hydroxyethyl methacrylate, N-vinyl-2-pyr- 
rolidone, and methacrylic acid, with ethyleneglycol dimethacrylate 
as a crosslinking agent. The hydrated lens consists of 29% 
perfilcon A and 71% water by weight. The gas permeability of 
lens" Hydrophilic Contact Lenses, using the Fatt method! 
een determined to be: 42.0 x 10°"! cm?«ml O:/sec*mi«mm Hg 
at ; 


ACTIONS 


When placed on the human cornea, the hydrated Permalens* 
Hydrophilic Contact Lens acts as a refracting medium to compen- 
sate spherical ametropias 


INDICATIONS AND USAGE 


Aphakia 
Permalens" (perfilcon A) Hydrophilic Contact Lenses are 
indicated for extended-wear aphakic vision correction in persons 
with non-diseased eyes, 
Note: Supplemental spectacles may be required, in some 
conditions, to provide near vision or to compensate for 
uncorrected refractive astigmatism. 


CONTRAINDICATIONS 


Permalens* Hydrophilic Contact Lenses are contraindicated by 
the presence of any of the following conditions: 


1. Acute and subacute inflammations of the anterior segment 
of the eye. 

2. Any eye disease which affects the cornea or conjunctiva. 
3. Insufficiency of lacrimal secretion. 

4. Corneal hypoesthesia. 

5. Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. 


WARNINGS 


Abrasions and Infections 

If a lens becomes less comfortable than it was when it was first 
placed on the wearers cornea, the lens should be removed and 
inspected for the presence of a foreign body, lens coating, 
deposits, or lens damage. If examination of the patient's eye 
reveals any eye abrasion, ulceration, irritation or infection, or any 
other abnormal eye condition is observed concurrently with lens 
wear, oe should be removed immediately and a physician 
consu 


Patients should not be fitted with Permalens* (perfilcon A) 
Hydrophilic Contact Lenses during the post-operative period until, 
in the opinion of the surgeon, the eye has healed completely. 


Medications and Eye Drops 

Permalens* Hydrophilic Contact Lenses must be stored in an 
appropriate solution when off the eyes. The solution used is 
dependent on the system selected for disinfection. When the 
lenses are disinfected with the thermal disinfection System. they 
may be stored in PERMASOL™ Rinsing and Storage Solution 
(sterile buffered balanced salt solution preserved with edetate 
disodium 0.1% and thimerosal 0.001%) or BOILNSOAK® Sterile 


Xp 


Saline Solution (sterile buffered isotonic solution containing boric 
acid, sodium borate, sodium chloride O 7%, preserved with 
Thimerosal (Lilly) 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection system, they 
may be stored in FLEXSOL* Sterile Disinfection and Storage 
Solution (sterile buffered isotonic solution of sodium chloride, 
sodium borate, boric acid, polyvinylpyrrolidone, polyoxyethylene 
and polyoxypropylene, preserved with Thimerosal (Lilly) 0.001%, 
chlorhexidine 0.005% and edetate disodium 6.15; ). 


Only the above solutions and the following may be used with 
Permalens* Hydrophilic Contact Lenses: 


1. PREFLEX® Sterile Cleaning Solution (sterile solution of a 
nonionic cleaner preserved with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.2%). 

2. NORMOL* Sterile Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium chloride. Socium borate and boric 
acid, preserved with Thimerosal (Lilly) 0.007%, edetate disodium 
0.1% and chlorhexidine 0.005%) 

3. CLERZ* Lubricating and Rewetting Eye Drops (sterile 
solution preserved with edetate disodium C 1% and Thimerosal 
(Lilly) 0.001%). 

4. ADAPETTES* Sterile Lubricating Solutian (buffered isotonic 
aqueous solution containing Adsorbobase" ( polyvinylpyr- 
rolidone with other water-soluble polymers), Thimerosal (Lilly) 
0.004%, and edetate disodium 0 1%) 


No conventional (hard) contact lens solution should be used. 
Only those solutions specifically recommended by your eye-care 
practitioner should be used during wear 


WEARING RESTRICTIONS 


Permalens* (perfilcon A) Hydrophilic Contact Lenses should not 
be worn while swimming or in the presence of«noxious or irritating 
vapors. 


Lens-Care Regimen 

Patients must adhere to the recommended lens-care regimen 
of Permalens* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular 
infections which might result in corneal ulcers 


PRECAUTIONS 


Storage 
Permalens* Hydrophilic Contact Lenses must be stored in the 
appropriate storage solution: PERMASOL" Rinsing and Storage 
Solution, BOILNSOAK* Sterile Saline Solution, or FLEXSOL" 
Sterile Disinfection and Storage Solution, depending on disinfect- 
ing methods used. If left exposed to air, the lenses will dehydrate, 
become brittle and break readily. If a lens dehydrates, it should 
be soaked in one of the following until it returns to a hydrated 
(soft) pliable state: 

1. PERMASOL" Rinsing and Storage Solutien 

2. BOILNSOAK* Sterile Saline Solution 

3. FLEXSOL" Sterile Disinfection and Storage Solution 


PERMA-case™ Contact Lens Storage and Carrying Case should 
be used for storing lenses. 


Hygiene 

Hands must be washed and rinsed thoroughly, and dried before 
handling the lenses. Cosmetics, lotions, soaps and creams must 
not come in contact with the lenses since eye irritation may 
result. If hair spray is used while the lenses are being worn, the 
eyes must be kept closed until the spray has settled. 


Cleaning and Disinfecting 
Prior to wearing, Permalens" (perfilcon A) Hydrophilic Contact 
Lenses must be both cleaned and disinfected. 


Cleaning: Monthly removal for cleaning is recommended. 
However, at the discretion of the eye-care practitioner, the lenses 
may be removed at a frequency adjusted to the needs of each 
patient. Each time the lenses are removed fromthe wearers eyes, 
both surfaces of the lenses must be cleaned using several drops 
of PREFLEX* Sterile Cleaning Solution. Between regular 
cleaning periods, CLERZ® Lubricatin and Rewetting Eye Drops 
or ADAPETTES* Sterile Lubricating Solution may be used to 
maintain lens hydration while being worn 


Routine Thermal Disinfection Method: Permalens" Hydrophilic 
Contact Lenses may be effectively disinfected using a low-heat 
disinfecting unit approved for use with hydrophilic contact lenses. 
After cleaning with PREFLEX" Sterile Cleaning Solution, rinse 
lenses with PERMASOL" Rinsing and Storage Solution or 
BOILNSOAK" Sterile Saline Solution, and disintectin a RINCON" 
low-heat Thermal Disinfection Unit or other approved unit. The 
lens storage containers must be emptied and filled with fresh 
PERMASOL™ Rinsing and Storage Solution or BOILnNSOAK" 
Sterile Saline Solution just prior to disinfecting the lenses. 


Alternate Thermal Disinfection Method: If a thermal unit is not 
available, the following disinfecting system can be used 
temporarily. After cleaning the lenses according to instructions, 
fill each chamber of the PERMA-case™ with PERMASOL" or 
BOILnSOAK* Bring a pan of water to a rolling boil. Remove the 
pan from heat. Place the sealed carrying case into hot water and 
allow to cool. When the water is cool, lenses havebeen disinfected 


NOTE: USE OF THE RINCON* THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON AS POSSIBLE. 


Chemical Disinfection Method: Disinfection with)PREFLEX® 
Sterile Cleaning Solution, FLEXSOL* Sterile Disinfection and 
Storage Solution and NORMOL?® Sterile Rinsinc Solution has 
been shown to be an effective disinfection System. Following 
each removal, Permalens* Hydrophilic Contact Lenses must be 
cleaned with PREFLEX® Sterile Cleaning Solution and rinsed 
with NORMOL" Sterile Rinsing Solution.'Each time the lens is 
stored, the PERMA-case"" Contact Lens Storage and Carrying 
Case must be emptied and refilled with fresh FLEXSOL" Sterile 
Disinfection and Storage Solution. Fresh F LEXSOL" Sterile 
Disinfection and Storage Solution must also be used when 
disinfecting a lens. 


U-—Je—re Dee memÁESc—— ek i a se X 


—* "LT 





WARNING: FLEXSOL* STERILE DISINFECTION AND 
STORAGE SOLUTION SHOULD NEVER BE USED WITH HEAT. 


LENS EJECTION T * 


Occasionally, a lens may become partially dehydrated during 
Sleep. This may result in the lens being dislodged trom the-eye by 
lid action or rubbing the eyelids. Dislodged or routinely removed 
lenses should be thoroughly rehydrated in one of the following 
solutions: 


1. PERMASOL™ Rinsing and Storage Solution 
2. NORMOL* Sterile Rinsing Solution 
3. BOILNSOAK* Sterile Saline Solution 


After the lens returns to a soft, supple state it shouid be cleaned 
and disinfected prior to replacement on the eye 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses wnich 
have been soaked in conventional hard contact lens solutions. 
Eye irritation may occur within a short time after putting ona lens 
stored in a solution of improper pH or tonicity. Removal of the 
lens will relieve the irritation. 


Excessive tearing or redness, unusual eye secretions, reduced 

visual acuity, and photophobia are not normal; if these symotoms 

occur, the patient should be examined by an eye-care practitioner 

to determine the cause. d 


DOSAGE AND ADMINISTRATION 

Fitting 

Conventional methods of fitting contact lenses do not apply to 
Permalens* (perfilcon A) Hydrophilic Contact Lenses. For 2 
detailed description of the fitting technique, refer to the Pemma- 
lens" Hydrophilic Contact Lens Professional Fitting Guide, 
copies of which are available from Cooper Laboratories, Inc.. 265 
N.Whisman Road, Mountain View, California 94043 


WEARING SCHEDULE 


Permalens" Hydrophilic Contact Lenses are indicated for 
extended-wear (24-hour) use, without a gradual daily increese in 
wearing time required. Cleaning is recommended et monthry 
intervals. However, at the discretion of the eye-care practitioner. 
the lenses may be removed at a frequency adjusted to the reeds 
of each patient. 


Lens Care and Handling 

Care must be taken on the initial visit to ensure that the patient 

Is supplied with all necessary accessory products and fully under- 

stands all care and handling instructions for the lenses. Regular A 
post-fitting visits are necessary to assure patient health and 

compliance with instructions. 


HOW SUPPLIED 


Each lens is supplied sterile in a sealed glass vial containing 

a buffered isotonic salt solution. The vial is marked with the 
dioptric power, base curve, diameter, lot number. and expiration 
date of the lens. 


Accessories 
Patient Care Kit Cat. #802303 
Wearers Manual Cat. #802445 
PERMA-case™ Contact Lens Storage 

and Carrying Case Cat. #802310 
FLEXSOL* Sterile Disinfection and 

Storage Solution* Cat. #9C 1105 
NORMOL* Sterile Rinsing Solution* Cat. #9C 1275 
PREFLEX* Sterile Cleaning Solution* Cat. 9C 1310 
CLERZ" Lubricating and Rewetting 

Eye Drops Cat. $8C1045 
PERMASOL" Rinsing and Storage 

Solution Cat. $8C1310 
RINCON* Thermal Disinfection Unit** Cat. $9C2385 
BOILnSOAK* Sterile Saline Solution* Cat. #9C1035 , 
ADAPETTES*" Sterile Lubricating 

Solution Cat. #9C1003 

Ba sf 

CAUTION: Federal Law Prohibits Dispensing Without ; 
Prescription 





'Fatt I. Morris JA: A survey of gas-permeable contact lenses 
The Optician: 27-36 (November 4 1977) 


*A product of Burton, Parsons & Company. Inc 
**A product of Rincon Industries, Inc 
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OPTICS DIVISION «d 
265 N. Whisman Road Li J 
Mountain View, CA 94043 
(800) 227-8170 
In California: (800) 982-6100 ' 
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Diagnosis and Management of 
Retinal Vascular and Macular Disorders 


The Retinal Vascular Center of The Wilmer Institute 


will celebrate its 11th anniversary 
at Big Sky, Montana 
July 12-17, 1981 


FACULTY: 
Daniel Albert 
Frederick L. Ferris 
Stuart L. Fire (ccurse director) 
Daniel Finkelstein 
Bert Glaser 

W. Richard Green 
Paul Henkind 

Eva Kohner 

Neil R. Miller 
Robert P. Murphy 
David Newsome 
Arnall Patz 

Harry A. Quigley 
Thomas A. Bice 
Jerry A. Shields 





TOPICS TO INCLUDE: 
Diabetic Retinopathy 

GiantCe |! Arteritis 

Peripheral Vascular Disease 
Retinal Dystrophies 

Myopia and Retinopathy 
PosteriorSegment Inflammations 


Photocoagulation 


Retinal Tumors 
Clinical Trials 


Melanoma: Natural History and Epidemiology 
Optic Nerve and Peripapillary Disorders 
Macular Degeneration and Light Toxicity 


Pigment Epithelial Problems 


Glaucoma and Optic Atrophy 
Macular Edema 
Clinico-pathologie Correlation 
SPECIAL FEATUFE: Case 
presentations on controversial 
issues with panel discussion 

and audience participation. 


Approved for Category I credit. Registration fee: $350.00. For further information: Program Coordinator, Continuing Education, 
Turner Auditorium, Room 22, 720 Rutland Avenue, Baltimore, Maryland 21205, Telephone: (301) 955-5880. 


INTRAOCULAR LENSES 
FOR THE OFFICE ASSISTANT 


SPONSORED BY THE 
POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


SATURDAY, MARCH 28, 1981 


A Basie Primer for the Ophthalmic Assistant and Technician, 
stressing the fundamentals of Biometry. It is designed to 
implement the teaining and understanding of the basic principals 
of lens implantation and will include the following: 


ANATOMY AND PHYSIOLOGY OF THE GLOBE 
BIGMETRY—TECHNIQUES AND INTERPRETATION 


LENS ORDERING 


PATIENT EDUCATION POST OPERATIVE 
FORMS 


HANDS ON DEMONSTRATION OF BIOMETRIC INSTRUMENTATION 
AND KERATOTOMY 


Fee $135.00 Limited enrollment 


For registraton and additional information, please 
write: 


Jane Stark, Registrar 
Post Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
Mew York, New York 10003 




















Self-correcting needle 
f 





inds position, depth 


Effective destruction of 
papilla within 


PERMA TWEEZ' ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the original pat- 
ented self-correcting needle. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety 
feature also helps prevent infection. Simple enough to 
be used by laymen (for cosmetic purposes only). 


Thousands of units sold for such varied professional 
application as removal of invertec eyelashes to cos- 
metic use. 


Clinically tested (copy on reques:). 


PERMA TWEEZ & ATTACHMENT 


O Invoice after 30 days 
O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENEFAL MEDICAL CO., DEPT AO-129 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


$22.95 
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ONTROL 


Specifically Designed for Safe 
and Rapid Preoperative 
Intraocular Pressure Reduction 


The Keeler/Nevyas Autopress, 
brings precision accuracy to a pro- 
cedure that's generally manual or 
dependent upon constant pres- 
sure devices. The Autopress au- 
tomatically applies regulated al- 
ternating pressure and gives the 
surgeon exact control over pres- 
sure, duration of cycle, and total 
time of therapy. 


(Keeler 


. with the future in sight 


What's more . . . with the Auto- 
press ocular circulation is restored 
fully between pressure cycles so a 
relatively high pressure can be 
applied safely . . . allows for rapid 
softening of the eye. With a 
built-in "fail-safe" mechanism, 
the unit shuts off in the event the 
pressure-on phase exceeds 25 
seconds for any reason and it will 


A Diversatronics Product 





Name 
aa a a Ee de i 


City/State/Zip ——— — Pag TOUR E 


L] Please have a representative call. 


Please send further information on the Keeler/Nevyas Autopress. 
Please send complete Keeler Product Catalog 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia - New York - Boston - Las Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - 


KEELER OPTICAL PRODUCTS, INC. 


Hospital 
——————— —— OU Boe CDICOR- SN ÓSÓRNRS QN 





decompress immediately if current 
is interrupted. 


FEATURES: 


€ Precision control cf 
pressure— amount, duration 
of cycle, total compression 
time. 

€ Full restoration of circulation 
between cycles. 

€ Built-in “fail safe" mechanism 
with automatic shut-off and 
decompression. 

€ Easy to operate, fully automat- 
ic, portable console. 

* Unique flat silicone rubber or- 


bital compression ballon— 
Velcro ™ stabilized. 


For complete details on the 
Keeler/Nevyas Autopress . . . fill 
in the coupon below or call, toll- 


free: 800-523-5620 

























All products serviced in Broomall. PA 








CATARACTS: 
SURSERY, COMPLICATIONS & 
APHAKIC CORRECTIONS 


A Symposium On The Options & Problems of Modern 
Cataract Surgery 


The Washington Hospital Center 
Washington, D.C. 


April 10 & 11, 1981 
(Cherry Blossom Season) 


FACULTY 

Joe! M. Engelstein, M.D., Program Director 
David Berler, 4.D. C. William Simcoe, M.D. 
Warren Blaker Ph.D. Casimir Swinger, M.D. 
Jack Hartstein. M.D. Clifford Terry, M.D. 
Davic Hiles, M.D. Stephen Waltman, M.D. 
John Moretti, M.D. David Worthen, M.D. 
Marshall Parkz, M.D. Lawrence Yannuzzi, M.D. 
Harold |. Rodman, M.D. Lorenz Zimmerman, M.D. 


SUBJECTS 


Optics o: Aphakic Spectacles, Contact Lenses & 
Intraocular Lenses 
Pediatric Cataracts & Aphakic Management 
Intra ws. Extra Capsular Cataract Extraction 
Intraocular Lenses: Iris Fixation, Anterior & Posterior Chamber 
Pathology of Aphakic & Pseudophakic Complications 
Contac Lenses: Hard, Soft & Extended Wear 
Refractive Keratoplasty 
Assgmatism: Avoidance & Correction 
Surgica! Complications: Glaucoma, Infection, Retinal 
Detachment, Vitreous Management, Etc 
Cystoid Macular Edema 


An AMA—CME 12 Hour. Accredited Course 


Tuition: $200.00 
Residents & Fellows: $100.00 
(with identification from their 
Department of Ophthalmology) 


Includes Friday Luncheon & Cocktails 





REGISTRATION—Washington Hospital Center Cataract Sympo- 
sium 

Name: Ht - 

Street Address: , E 


EE DLL uu State: i E Zip: D -—— 
Please make checks payable to: W.H.C. Cataract Symposium 














MAIL 7O: Washington Hospital Center 
Department of Ophthalmology 
110 wving Street, N.W./Room 6B13 
Washington, D.C. 20010 


ANTERIOR 
SEGMENT 
SURGERY 

“MINI-RESIDENCY” 






=, 


The Azar Foundation presents quar- 
terly “mini-residencies” on anterior seg- 
ment surgery. Live surgery is used to dem- 
onstrate the most recent advances in 
cataract surgery, including extracapsular 
and phacoemulsification teehniques with 
both anterior and posterior chamber in- 
traocular implants. 


Preoperative and postoperative man- 
agement, complications, diagnostic ad- 
juncts including endothelial microscopy 
and ultrasonography are discussed. Quan- 
titative Surgical Keratometry, Radial 
Keratotomy, and Medical Legal Aspects 
will be emphasized. 


Laboratory sessions are available for those 
who wish “hands on” experience. 


DATES 


February 20-21, 1981 
April 10-11, 1981 
June 5-6, 1981 
September 11-12, :981 


LIMITED REGISTRATION 


For registration or more information 
contact: Ms. Jo Stevens 
Azar Foundation 
2820 Canal Streei 
New Orleans, LA 70119 
(504) 821-0885 





Y 





PLAN NOW 
TO ATTEND THE 
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NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
April Il - 15, 1981 - New Orleans, Louisiana 


WHAT A WAY — TO GET AWAY! 
Creole Cuisine, Jazz, Unique Architecture 


IT'S ALWAYS MARDI GRAS! 
27 Hours of Symposium 


President's Reception, Gala Dinner Dance, Planned Ladies Tours 


REGISTRATION FEE: (includes all of the above functions) 
$300.00* Practicing Ophthalmologists 
$100.00* Residents Outside Louisiana 


(accompanied by a letter of Identification fram Chief of Service) 
*(In U.S. Currency) 


For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
2025 Gravier Street, Suite 512, New Orleans, Louisiana 70112 
1-504-568-1988 





GUEST SPEAKERS | 
ALSTON CALAHAN, M.D. — Birmingham, AL 
. MILTONBONIUK, M.D. — Houston, TX — . 
"FREDERICK BLODI, M.D. — /owd City, IA 11 
PIERRE GUIBOR, M.D. — New York, NY 


12 13 14 15 


FRED JAKOBIEC, M.D. — New York, NY 
ORKAN G: STASIOR, M.D. — Albany, NY ^ © 
RICHARD TENZEL, M.D. — North Miami, FL 
ROBERT WILKINS, M.D. — Houston, TX 
JOHN WOBIG, M.D. — Portland, OR 


Fieldmaster 


20 - with enriched 
stimulus pattern 





Screen your patients with Synemed’s 
FIELDMASTER® 200 Visual Field 
Plotter—and rely on findings richer in 
information, broad=r in scope, than 
those obtainable wth any other visual 
field screening instrument. 


The Model 200 stimulus pattern is 
sensitive to ‘‘edges,’’ permitting sophis- 
ticated inferences about underlying 
nerve function notpossible with sparser, 
-n i more ambiguous patterns. Enrichment 
v € eo) of the glaucoma diagnostic areas allows 

NM = even sharper delineation of scotomata. 
} © The unique Mosaic Monitor’ permits 
testing the central 5° in just a few 
seconds under automatic attention con- 
trol, with the results shown separately 
on the subject s chart. 


For further examination, any of ten 
standard ''mini'" programmed presenta- 
tions of stimuli mey be made, concen- 
trating on specific regions and functions, 
without needless reexamination of those 
areas not in question. For instance, one 
program examines only the perimeter 
outside 25? eccentricity, another, only 
the central stimuli through 30? eccen- 
tricity. Non-standard programs may be 
installed at the owner's option. 


Standard features include: automatic 
retest of missed s-imuli—patient control 
of '"speed-up'' capability to shorten 
test duration—avaidance of rhythm arti- 
fact by addition of random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects) —continuous veri- 
fication of backgreund and stimulus 
luminance. 


When you're comparing the 
FIELDMASTER 20) with what the com- 
petition has tc offer—it's what you don't 
see that counts! 


[] Please send me your Fieldmaster® 
Catalog. 


[] Please have your representative 
contact me. 


Name 
Street | dide 
OHNE eoi 

State à P Zip 
TOL No a 124 


























SYNEMED, INC. 


1215 Fourth St., Berkeley, 
5A 94710 415/526-5330 
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Rodenstock Sit Lamps...Nothing 





Versatility, Utility, Adaptability and 
Facility 


The RO 2000 EH or M | 
Unsurpassed ease of operation, 
versatility and optical excellenze. 











else quite measures up 


e Two-speed electric height 
adjustment (cr manual if 
preferred). 

« One-handed operation of slit 
adjustments, filters, lateral and 
forward movement. Light 
intensity as well. 

* Versatility: attachments available 
for pachomerr y, tonometry, 
gonioscopy, iaser interferometry, 
fundus examination and 
photography (35 mm mono or 
sterec, Polareid, and video.) 

e Attachments changed in a 


matter of seconas. —" 


* Optional nalagen converter 


e HSE/20 slit lamps provide many 
of the ease-of-operation 
characteristics of the RO 2000. 

* HSE/20 comes standard with a 
halogen light source for brighter, 
crisper light. 

e Three instruments in one: 
ophthalmometer, slit lamp and 
radius gauge. Two simple 
attachments enable measure- 
ments of the radii of soft and 
hard contact lenses. 











package bocsts luminance to | Ml] 


600,000 iux, double the norm 
for slit lamps. (Shown in 


photograph.) 


The CL-Dual Instrument 

The perfect cembination for 

the contact lense practitioner. 

The time, money, space and 

effort saver. 

e Combines the C-BES 
Ophthalmornseter with the 
HSE/20 Slit lamps on 

- one base. 

~¢K readings im bath millimeters 
and diopters read internally. 

e Nouser correction necessary 
for eyeprece of the C-BES. 


Y 


The RO 2000 slit lamp and the 
CL-Dual Instrument are both 
backed by Ccoburns full two 
year warranty. 


To order or for complete technical 
literature on the Rodenstock Slit 
Lamps and CL-Double Unit call: 
Coburn Professional 

Products Division 

Toll free at (800) 237-5906. 

In Florida 

call collect (813) 443-2606, 

1375 South Fort Harrison, 
Clearwater, Fia. 33516 
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CL-Dual Instrument 
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International 
Eye Congress 
in Atlanta. 





J.E. BlaydegJr., M.D. 
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C. William Simcoe, M.D. Barrie SCENE M.D. 


- 


If you only attend one seminar 
in 1981, here are 19 reasons why it should 
bein Atlanta this spring. 


Harry D. Arnold Jr., M.D., Eric J. meeting will be held at Atlanta's 
Arnott, M.D., J.E. Blaydes Jr., M.D., Hyatt Regency Hotel. 
Dwight H. Cevanagh, M.D., Jared M. The subject of the meeting is extra- 
Emery, M.D., James P. Gills, M.D., capsular cataract surgery and posterior 
William S. Harris, M.D., Norman S. chamber lens implants. Topics include: 
Jaffe, M.D.. Leeds E. Katzen, M.D., Modern Extracapsular Cataract Surgery 
Charles Keman, M.D., Manus C. Kraff, ^ and Why You Should Change to It, Con- 
M.D., Jess C. Lester, M.D., Thomas trolling Astigmatism, Combined Pro- 
Mazzocco, M.D., David J. McIntyre, cedures, Complications and Avoidance. 
M.D., Herbert J. Nevyas, M.D., Steven Do's and Don's of Extracapsular 
P. Shearing, M.D., John H. Sheets, Cataract Surgery, Medi-Legal Aspects of 
M.D., C. William Simcoe, M.D., Intraocular Lens Implant Surgery, The 
Barrie H. Thrasher, M.D. Cogen, Retina and the Intraocular Lens. 
They are 19 of À Pre and Post 
the most distin- m Operative Care, 
guished ophthal- E Intraocular Lens 
mologists prac- Power Calcula- 
ticing today. And tions, Instrumen- 
they will be the tation, and Sur- 
faculty for the 1st gical Audio-Visual 
Annual Irterna- Techniques. 
tional Eye Congress 3 The fee for 
in Atlanta, Georgia. 17 s__ Ophthalmologists 
April 24-26, 1981. AS zzz is 5300. Anda 
sponsored by = ' special one-day 
Metropoliten Eye S===== course for techni- 
and Ear Hospital, == cians on Saturday 
the 2% day April 25, is $50. 





So plan now to attend the 1st Annual International 
Eve Congress in Atlanta. Attendance is limited to 300. j 


i Mai to: Ms. Linda Albright, Congress Coordinator [1$300 eR ei 
c/o Metropolitan Eye and Ear Hospital [1$ 50 Technic 
3223 Howell Mill Rd., N.W. [1$350 Ophihelimológist with techrician 








° Atlanta, Georgia 30327 
; Please include names of all registrants. 


Name(s 
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Maxe check payable to: Metropolitan Eye and Ear Hospital 























La Posada Resort Hotel 






Ronald W. Barnet D. Peter Choyce 
United States England 





















RETINAL DETACHMENT SURGERY 
STRATEGY AND TACTICS 


MARCH 13-14, 1981 








14 HOURS CME | 






SPONSORED BY 
MANHATTAN EYE, EAR & THROAT HOSPITAL 










A detailed unified approach to retinal detachment repair 
centered around the exoplant technique of buckling will be 
presented. The two day lecture series is designed for practicing 
ophthalmologists and residents. 











Registration fee: $250.00 Residents: $150.00 





For further information, write or telephone: 





James S. Schutz, M. D., Course Director 
Manhattan Eye, Ear & Throat Hospital 
210 E. 64th St., New York, NY 10021 
phone (212) 753-6464 








1981 
INTERNATIONAL CATARACT 
. SURGERY SYMPOSIUM 
February 16-17-18, 1981 


FACULTY 





For information please write: The Eye Foundation (AFORE) 
42] North 18th Street, Suite 105 

Phoenix, Arizona 85006 

Phone: (602) 257-1077 





Scottsdale, Arizona 


Henry M. Clayman Robert C. Drews 
United States United States 


Herbert L. Gould Kenneth J. Hoffer Harold A. Stein 
United States United States 


Canada 
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Please send me additional information. 
University Microfilms International 
300 North Zeeb Road 18 Bedford Row 
Dept. P.R. Dept. P.R. 

Ann Arbor, MI 48106 
U.S.A. 


ept. P. 
London, WC1R 4EJ 
England 
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Are you limited in your choice of approaches cl ] n { tex 
and techniques in Anterior/Posterior Segment Division of Cooper Medical Devices Corp. 
Si irgery? 183 Newbury St./Danvers, Ma. 01923 /USA 

With the MSC-X there are no limitations in Phone 617-774-0415 
surgical procedures. 

The VISC-X system offers you more options 
than any similar instrument. Approaches and 
techniques with multifunctional or single function 
probes may be employed. 
YOUR CHOICE OF TIP SIZES 

1mm (Micro) 1.65(Mini) 

2.3 mm (bentectomy) 

Laser welded, X-ray inspected, self-sharpening, 
double lip cutters with superior cutting ability in 
continuous, oscillating or alternating modes. 


AUTOMATIC SUCTION 
Footswitcn operated. 


AUTOCLAVABLE 
Flash autaclavability renders the instrument ready 
for emergencies and use several times a day. 


UNIQUE MODULAR BUILDING BLOCK CONCEPT 
'. Standard components allow exchangeability of 
parts, eliminating down time and keeping repair to a 
- minimum. Yournay add components at any timeo suit 
changes in your surgical techniques. 
Phone collector write for information foranocost, 
no obligation demonstration. . 


is 


What are your approaches to 
-Anterior/Posterior Segment Surgery? 


The Machemer-Parel 
VISC-X System 








What are the new 
practice opportunities 
in your specialty? 





Here's a new way 
to quickly find out. 


If you're seeking a new practice opportunity in a specific type of 
practice and location, the new AMA Opportunity Placement 
Register is the best source of information on the positions available. 
Published quarterly by the AMA Physicians' Placement Service, the 
Register is the only comprehensive national listing of physician op- 
portunities. 





Fast turnaround! The Register is mailed within 24 hours of receipt of 
your request. After receiving your selections of the positions on 
which you want further information, full-page computer printouts on 
each selection will be sent to you within 10 days. 


New AMA Physician Placement Register. As an adjunct to the Op- 
portunity Register, a coded synopsis of your resume (your name and 
address do not appear) will be included in a companion Physician 
Register. Those seeking a physician use this Register the same way 
you use yours, providing you with important additional exposure. 


Send for your Register today! 


American Medical Association 
Physicians’ 
Placement 
Service 






Physician (F; : 
Placement ~~ 
Register 











SOR a! tage eS ee cnim icc ^1 
| OPPORTUNITY PLACEMENT REGISTER 


| 
[oMa Physicians’ Placement Service | 
American Medical Association | 
| 535 N. Dearborn/Chicago, IL 60610 | 
| 


YES, I am interested in a new practice op- | 
| portunity. Please send me the new AMA OP- 
PORTUNITY PLACEMENT REGISTER, 
| along with the registration form. 


| Name 


| Address 
| City/State/Zip 





| AMA Physicians’ Placement Service 
| American Medical Association 
j 535 N. Dearborn/Chicago, IL 60610 


| YES, I am seeking the services of a physi- 
| cian. Please send me the new AMA PHYSI- 

CIAN PLACEMENT REGISTER. along with | 
| the registration form. 


Name Lecta Tr BÉ 


| Organization 





| Address 


| City/State/Zip 
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"MAGNIFICATION 
"WITHOUT 
FIELD LOSS 


The Poole Telescopic Attachment 
For The Keeler Indirect 
Ophthalmoscope 






e Gain optimum magnification: 2x - 10x 

"*e No field reduction 
@ improved Penetration of small pupils, 2mm 
@ Improved stereopsis 


Now, from Keeler, fhe Poole Variable Focus Telescopic | 
Attachment — a lightweight removable device that 3 
increases the magnification of indirect viewing by < 
approximately 2.5% without field loss, allowing more precise | 
examination of the fundus, even with 30D lens. 


The Poole Attachment allows flexibility in focusing and 
Magnification as well as providing improved stereopsis and small pupil penetration. 


The Poole Attachment with clip-on eyepieces can be ordered for use on most existing 
Keeler Indirects orwith any new kit. For further details on the Poole Attachment and 
the Keeler Indirect Ophthalmoscope fill in the coupon or call (toll free) 800-523-5620. 
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50D f : 
/ I4 D 50D : 
(Poole Poler, and Sudarsky). Schematic representation of the use of viewing lens distance and power variation to optimize 
etereoosis and magnification for a given pupillary aperture. Left, Variable focus telescopic ophthalmoscope focused on the | 
wewing lens image at 30cm (pupillary diameters: 8mm, 6mm, and 4mm). Right, Variable focus telescopic ophthalmoscope 3 
focused on the viewing lens image at 60cm (pupillary diameters: 4mm, 3mm, and 2mm). Fundus Magnifications 1.5x with 30D 4 
at 60cm to 8.5x with 14D at 30cm. P 
KEELER OPTICAL PRODUCTS, INC. 
Name 
Hospital 
5 City/State/Zip 


[_] Please have representative call. 


[ ] Please send further information on the Poole Telescopic 
Attachment. 
[] Please send complete Keeler Product Catalog. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia - New York - Boston - Los Angeles - Chicago + Houston - Atlanta - Cleveland - San Francisce 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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VIRA-A 


(vidarabine s 
ophthalmic is] 
ointment), 3% 





Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
en to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
ase. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 
eer toxicity in the regenerating corneal epithelium of the 
rabbit. 

Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 


. rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 


Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
a einic Ointment, 3%, without an increase in adverse reac- 
ions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 
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plied to 10% of the body surface during organogenesis incuced 


fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A tvidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. Asa 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unikely 
because Vira-A is rapidly deaminated in the gastrointestinal 'ract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA anc can 
induce mutation in mammalian cells (mouse L5178Y cell ine). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarebine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation betweer the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significan: in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found ir the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasie oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and tħe low-dose (30 mg/kg) females were statistically sicnifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in-short- and long-term rodent (rat and mouse) 
Studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Cint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5.020 mg/ 
kg in mice and rats. No untoward effects should result fram inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any 2x- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-167 7-139) 

Vira-A Ophthalmic Ointment, 3%, is Supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 

PARKE-DAVIS 
Division of Warner-Lambert Company 


PD-JA-2320-1-P(5-78) Morris Plains, NJ 07950 


A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 























E VIRUS KERATITIS 
® 
vidarabine ophthalmic ointment), 3% 
eas ii i 
Not only as effective but is also effective 
as IDU in treating in patients resistant or 
Herpes simplex virus hypersensitive to or 
keratitis... | intolerant of IDU* 
is 
Clinical Evidence oda P Description ff x 
. Vira-^ 81 Previously su j ec 
Controlled Trials untreated (86%) — oe 
Vira-A 142 75%hadbeen 101 subjects 
` Uncontrolled Trials resistant or (7176) COS 
c hypersensitive t a a OG E EEA A 
to IDU MRNA MI dica iac T f^ Sig P ix a i, PETI 5 
. NOTE: In the-controlled and uncontrolled trials, 70 and 101 subjects, Debi te 3 | 
~ * respectively, re-spithelialized at the end of three weeks on Vira-A. Vira-A is preservative-free. 
: *Data on file, Medical Department, Parke-Davis. . 
/" Please see prescribing information on preceding page. PARKE-DAVIS 


Have the latest facts and 
figures on U.S. health care 
at your fingertips! 


JUST OFF THE PRESS! 


These three recently published vol- 
umes from the AMA Center for Health 
Services Research and Development 
contain the most current and compre- 
hensive information available on the 
U.S. health care system. Individuals 
and institutions in the health care field 


-7-- ORDER THESE VALUABLE - -- 
REFERENCES TODAY! 


Order Dept. 

American Medical Association 
P.O. Box 821 

Monroe, Wisconsin 53566 


Please send me the following: 

( ) Physician Distribution and Medical 
Licensure in the U.S., 1978. 
OP-071, $15.00 each. 

( ) Profile of Medical Practice 1980. 
OP-011, $7.50 each. 

( ) Socioeconomic Issues of Health 
1980. 
OP-017, $7.50 each. 


Enclosed is my check, payable to AMA, for 





$ . Payment must accompany order. 
Please Print 
Name 
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that have a need for or must work with 
the most current and authoritative in- 
formation will find these references 
invaluable. 


Physician Distribution and Medical Li- 
censure in the U.S., 1978. This statisti- 
cal monograph contains data on cur- 
rent critical issues related to the 
geographic and specialty distribution 
of physicians in the U.S. Composition 
of the physician population by activity, 
Sex, and medical school is also 
presented, as well as historical trends 
and growth rates of the distribution of 
physicians in the decade of the '70s. 
Also indicated is the number of physi- 
cians located in each State, county, 
and metro area, as well as number of 
hospitals, hospital beds. resident 
population, and per capita and per 
household income as of 1978. Part II 
provides information on licensed 
physicians and licensure information 
for each state, licensure fees, and ex- 
amination results. 388 pages. 


Profile of Medical Practice 1980. This 
important reference provides a sum- 
mary of selected characteristics of 
medical practice drawn from the AMA’s 
most recent Periodic Survey of Physi- 
cians. Data concerning visits (hospital, 
office, and total), hours (direct patient 
care, hospital, and office), and selected 
components are also included. Charac- 
teristics of medical practice are pre- 
sented in tables broken down by 








specialty, census division, location, 
type of practice (number of physicians 
in practice), and age of physician. Also 
featured are articles on mecical 
economics by leading authorities. This 
edition also surveys important issues 
and changes in the past decade and 
suggests potential developments 
which may affect medical practica in 
the 1980s. 245 pages. 


Socioeconomic Issues of Health 1980. 
This years edition features articles 
which address the issue of regulation 
in the health care sector and examine 
the consequences of such regulations. 
The second section presents a variety 
of socioeconomic data on health and 
health care. Fifty-three tables and 
twenty-five figures detail information 
on: characteristics of the U.S. popula- 
tion (including mortality and morbidity 
Statistics), characteristics of the health 
services delivery system, national 
health care expenditures, financing 
mechanisms, and medical education 
and medical manpower. 219 pages. 


About the Center. The AMA Center for 
Health Services Research and Develop- 


ment is engaged in a wide range of . 
theoretical and applied socioeconomic - 


research on the U.S. health care deliv- 
ery system. Drawing on the expert se 
of distinguished health care analysts 
and its own staff of researchers, Cen- 
ter publications present a variety of 
studies, data, and information on health 
care topics of current interest. 


More soft Ie patie ntS eve 

are finding that the Mare V°-Heat- 

Unit is just what thé doctor — | xa E 

ordered for their new contact aah M a Ji e aravei fi £5. 


Functional and compact, the Marc V=- — —.7.- uud -ished in blue with 
Dry Therma! unit permits patients to ae + EM JAike-trim or in 
clean and disinfect their lenses simply by SO black with walnut trim. 
inserting their Hydro-Marc® Twin Lens The mem Hydro: Marc$- Twin Lens 
Carrying Case into the Marc V. Carrying Case can also be used for 


No mess. No fuss. No leaks as in the chemical disinfection. 


past. No torn or damaged lenses for the Write or call Hydro- Marc today, or con- 
wearer. Amd no emergency phone calls to tact the distributor nearest you. 


A SPECIAL OFFER FROM HYDRO-MARC® 


Hydro-Marc * now offers their new Marc V Thermal 


Disinfection unit complete with a Barnes-Hind® 
deluxe heat kit. 
Your cost has been dramatically reduced. ® 
siias been ayia, (\nyd dro-marc 
1-11 $21.75 ea. Y product of Frontier Contact Lenses, Inc. 


12-23 19.75 ea. 
24— 144 17.75 x P.O. Box 10157/1417 San Marco Boulevard 


Call for discounted prices on larger quantities. Jacksonville, Florida 32207 


Additional Toll Free Numbers: Fla. (800) 342-9351 * N.E./U.S. (800) 874-5441 * S. E./U.S. (800) 874-3142 * (800) 874-5278 
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OCULOPLASTIC SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT I) 
May 13-16, 1981 


FACULTY: 

M. Albom, M.D. 
M. Baskin, M.D. 
R. Coburn, M.D. 
N. Cousins, Esq. 
M. Dunn, M.D. 

H. Gould, M.D. 

M. Guibor, C.0. 
P. Guibor, M.D. 


J. Hagedoorn, Ph.D. 

S. Hecht, M.D. 

L. Herman, Ph.D. 

A. Messina, M.D. 

N. Pastorek, M.D. 

E. Wiggs, M.D. 

D. Wolfley, M.D. 
and others. 


Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 


Clip and mail with registration fee: 


May 13-16, 1981 
OCULOPLASTIC REGISTRATION FORM 
Registration $700.00 
Name 
Address * 
City ate 
Telephone ( ) 
Specialty: Ophth—ENT—Plastic—Derm 
(circle one) 


Make Check payable: The Oculoplastic Foundation, Inc. 
OCULOPLASTIC COURSE 




















FLORIDA MIDWINTER SEMINAR 
IN OPHTHALMOLOGY 


February 1-4, 1981 


Doral Beach Hotel 
Miami Beach, Florida 


PRACTICAL ADVANCES 
IN GENERAL OPHTHALMOLOGY 


Faculty 


University of South Florida 


University of Miami School 
College of Medicine, Tampa 


of Medicine, Bascom Palmer 
Eye Institute 

William Biersdorf, Ph.D. 

W. Sanderson Grizzard, M. D. 
James Rush, M. D. 


William Culbertson, M. D 
Lee R. Duffner, M. D. 
Ralph Kirsch, M. D. 
Jane Kivilin, M. D. 
Robert Osher, M. D. 
Paul Palmberg, M. D. 
Alfred Smith, M. D. 


University of Florida College 
of Medicine, Gainesville 


Paul Romano, M. D. 
Jonathan Trobe, M. D. 


The Florida Midwinter Seminar in Ophthalmology and Otolaryngology is 
co-sponsored by the University of Florida College of Medicine (Gaines- 
ville), the University of Miami School of Medicine (Miami), and the 
University of South Florida College of Medicine (Tampa). The program is 
accredited by the Council on Medical Education of the American Medical 
Association, Category | of the Physician's Recognition Award. Registra- 
tion fee is $225 for practitioners and $100 for resident upon application 
from their Department Head. Mail registration fee (U.S. dollars only), 
payable to "Florida Midwinter Seminar", 405 Northeast 144th Street, 
Miami, Florida 33161. Special reduced rates have been arranged with 
ay Doral Beach Hotel, 4833 Collins Avenue, Miami Beach, Florida 
140. 


SUBJECTS: 

Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 
Fractures, Orbital Tumors and Chemosurgery. 


SPECIAL FEATURES: 

Live Surgical Demonstration Video 

Video Tape Surgery and Cadaver Dissections 

Film and Lectures 

PARTICIPANT'S CADAVER FOR PRACTICAL SURGICAL DISSECTIONS 
Course Outlines, Manuscripts, Materials 

Sutures & Needles Courtesy ' 

Scheduled Transportation Motel to Medical Center (15 min.) 
Banquet & Daily Luncheons included 


FUTURE MEETINGS 


February 14-21, 1981 
International Oculoplastic 
Society Congress 
Venezuela 


March 15, 1981 

American Society Contemporary Ophth; 
Oculoplastic Section 

Disney World—Orlando, Florida 


FACULTY POSITION AVAILABLE 


DEPARTMENT OF OPHTHALMOLOGY, UNIVERSITY OF 
PENNSYLVANIA, VETERAN'S ADMINISTRATION 
HOSPITAL, PHILADELPHIA, PENNSYLVANIA 


Applications are invited for a faculty position at the Assistant 
Professor level for the position of Director of Outpatient Services 
at the Veteran's Administration Hospital. 

Responsibilities include outpatient clinic, evaluation of Veter- 
an compensation, resident teaching and surgery and coordinaticn 
of inpatient activities. As a general rule, only candidates who 
have had one or more years of post-residency training and/er 
equivalent experience will be considered. Those interested should 
direct inquiries together with an up-to-date curriculum vitae and 
bibliography to: 


Myron Yanoff, M.D. 

Director, Scheie Eye Institute 

Chairman, Department of Ophthalmology 
University of Pennsylvania- 

Presbyterian Medical Center 

51 North 39th Street 

Philadelphia, PA 19104 


An equal opportunity/affirmative action employer 
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When you purchase an 
American Optical ophthalmic 
instrument, vou get more than 
the finest quality instrument 
in the optical industry. 
Behind every AO ophthalmic 
instrument is the technical 
expertise you need to fill 
your service requirements. 

Trained AO Field Ser- 
vice Engineers are available 
to answer customer calls 
and make on-site instru- 
ment adjustments and 
repairs in your office. We 
also provide «ull support 
to ourrdealernetwork so 
they are trained and qualified 
to service your needs. 

To handle major repairs, 
five AO Technical Service Cen- 
ters are staffed by highly skilled 
AO instrumerts specialists, who 
have the extensive training and 
experience required of AO ophthalmic 
instrument technicians. 

Their krowledge of specialized calibra- , 


you that your AO instrument is in good 


hands, to retain the accuracy and dependability m 


with which i: was designed. 

In additon, American Optical maintains ar 
inventory of more than 700 loaner instruments, so 
that your prefessional practice will not be inter- 


WHEN YOU BUY 
-OUR INSTRUMENTS, 
YOU GET US, TOO. 





se rupted while your instrument is 
being serviced. 
Whether you need field ser- 
vice assistance for simple 
adjustment or optional 
cleaning on-site, or a com- 
plete overhaul in one of 
our Service Centers, call 
the AO Technical Service 
Center nearest you. Or fill 
in and mail the coupon 
provided. 
Periedic service of full- 
coverage maintenance 
agreements can be arranged 
right in your office. 
And remember. When 
you buy our instruments, 
you get us, too. 
And that's a promise. 


AO Ophthalmic Instruments 
Technical Service Centers 
Buffalo, NY (716) 891-3211 
Chicago, IL (312) 992-0790 

Los Angeles, CA (213) 980-7080 
d Edison, NJ (201) 225-4720 
4 Dallas, TX (214) 747-1800 














"American Optical Corporation | 
A Ophthalmic Instruments Technical Services | 
Buffalo, NY 14240 | 
| Ci hawe a service problem. Please have your Service | 
| Engineer call me. | 
O I would like to know more about AO Ophthalmic 
| — Technical Services. | 
| (JI would like to review your service contract on | 
| Instrument: ————_________________._ 
| Name | 
| Address | 
| City Stale Ls 0n | 
| Telephone ( (Area Code) —— — — — —— ———— | 


AO American Optical 


OPHTHALMIC INSTRUMENTS TECHNICAL SERVICES 1 
Buffalo, NY 14240 


ESTELLE DOHENY EYE FOUNDATION 
AND 


THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 


ANNOUNCE 


EXTRACAPSULAR CATARACT EXTRACTION 
A PRACTICAL WORKSHOP 


(INCLUDING POSTERIOR CHAMBER IOL’s) 
FRIDAY AND SATURDAY, March 20-21, 1981 
(Limited to 40 Participants) 


OBJECTIVES: 


1. Review indication, contraindications, complications, pre-op management and surgical techniques, etc., for extracapsular cataract 
extraction and posterior chamber lenses. 

2. Supervised practice surgery on cadaver and animal eyes using various extracapsular techniques and posterior chamber IOL's. 

3. Review video tapes of human surgery. 


USC FACULTY PROGRAM 
Course Coordinator DIDACTIC SESSIONS 


Ronald E. Smith, M.D. Larry Leiske, M.D. History of ECCE Techniques 
John J. McDermott, M.D. ^ 
i ^ Extracapsular Techniques 
Ronald Akashi, M.D. Albert Monterastelli, M.D. I.I CCE 
Use of | and A Tip in Planned ECC 
George Baerveldt, M.D. Anthony B. Nesburn, M.D. : 
CE ; Management of the Posterior Capsule 
Kenneth R. Diddie, M.D. Richard R. Ober, M.D. Problems Related to Late Capsule Clouding 
Francis Hertzog, M.D. Ralph [sertim M.D. Indications and Selection of Patients 
Arthur Hurt, M.D. James Salz, ^ud Contraindications and Management 
Charles L. Janes, M.D. David Schanzlin, M.D. : ^ 
: ; Posterior Chamber IOL's 
Nicholas Kokoris, M.D. H. John Shammas, M.D. 
: When to Abort an IOL 
Richard P. Kratz, M.D. Douglas Steel, M.D. : 
; : Secondary Implantation 
Al Mandelberg, M.D. Richard A. Villasenor, M.D. : ; 
ick McCaff M.D J R. Wil M.D FDA Reporting Requirements 
Patrick McCaffery, M.D. ames R. Wilson, M.D. Pre-Operative Evaluation 
Specular Microscopy and Ultrasound 
Lens Design = 
Instrumentation 
Calculation of Lens Power 


LABORATORY SESSIONS 


Practice surgery on cadaver and animal eyes 
Insertion of posterior chamber lenses 


Tuition: $350 Accredited for 16 hours, Category | AMA-CMA 
For Information: Nancy Call 

Doheny Eye Foundation 

1355 San Pablo Street L.A. Ca. 90033 

213 7 








CURRENT CONCEPTS 
of 
ANTERIOR AND POSTERIOR 

VITREOUS SURGERY 


Sponsored by 
THE DANCIGER INSTITUTE 
FOR THE HEALTH SCIENCES 
and 
THE DEPARTMENT OF OPHTHALMOLOGY 
of 
MENORAH MEDICAL CENTER 
KANSAS CITY, MISSOURI 


FEBRUARY 13-14, 1981 


Guest Faculty 
Juan J. Arentsen, M.D., Gerhard Cibis, M.D., James 
Diamond, M.D., Felipe Huamonte, M.D., Theodore Lawwill, 
M.D., Gary I. Mason, M.D. and Gholam A. Peyman, M.D. 


Course Director—Robert C. Fletcher, M.D. 


16 Hours of Category 1 Credit offered 
Fee $400—$200 Lectures only 
Limited Registration 


For more information contact 
Registrar, Danciger Institute 
MENORAH MEDICAL CENTER 
4949 Rockhill Road 

Kansas City, MO 64110 
816/276-8089 





CHAIRPERSON OF OPHTHALMOLOGY 


RUSH MEDICAL COLLEGE 
AND 
THE REGENSTEIN EYE CENTER 













OF 
RUSH-PRESBYTERIAN-ST. LUKE’S 
MEDICAL CENTER 
CHICAGO, ILLINOIS 







is seeking a Professor and Chairperson in the Departmert 
of Ophthalmology. Candidates should have a broad expe- 
rience in directing a residency training program, teaching 
medical students and housestaff, conducting clinical and/ 
or basic science research, and delivering clinical care. 


















Before March 1, 1981, all inquiries should be sent to: 










C. M. D’Angelo, M.D. 
Chairperson, Ophthalmology 
Search Committee 
Department of Neurological Surgery 
Rush Medical College 
600 South Paulina Street 
Chicago, Illinois 60612 























Rush Medical College and Rush-Presbyterian-St. Luke's Medical 
Center are affirmative action/equal opportunity employers. 
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. Unitome 
k is a handle 
on quality and precision 
edges. Unitome, thenew 
sterile disposable knife — 
uniquely packaged in a 

pop-open instrument Idem 
E holder. Unitome. . . 
y can handle it! 


BEAVER, INC 
* © 411 WAVERLEY CAKS RD. 

WALTHAM, MA 02154 U.S.A. Te 

617 894-5230 a - 

CABLE BEAVER * TELEX 923321 | 

CALL TOLL FREE 800 225-1482 
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Overwhelming preference for Varilux 2° 
lenses by presbyopic and aphakic patients. 


Clinical dies conti d š 
a O. a Send forr eports of 
: Varilux 2 studies. 


lux 2 progressive addition lenses 
with a wide variety of patients. 


B In one study, 16 of 18 aphakic pa- 
tients clearly preferred Varilux 2 
lenses in conjunction with con- 
tact lenses over the bifocals or 
trifocals they had used prior to or 
following surgery. 


Multi-Optics Corporation, 
1153 D Triton Drive, 
Foster City, CA 94404 


Please send me copies of the following reports. 


Progressive Addition Lenses for Aphakic Patients 
by James Tsujimura, M.D. and R.E. Moore, 

: Optician, f Optical Index, A t 1979. 
@ in another study, 7out of 9 aphakic N Fon me 
patients found Varilux 2 lenses 


superior to bifocals.? 


*The Use of Aspheric Lenses (Varilux 2) for Im- 
plantations by Richard H. Keates, M.D. and 
Dion R. Ehrlich, M.D. from Contact and Inter- 
ocular Lens Medical Journal/April-June 1979. 





The Varilux 2 lens is not simply a blending of spheri- 


B In a recent clinical study by a cal curves, but a highly sophisticated, and patented, 


*Double Blind Study of Progressive Lenses by 


leading university, two-thirds of aspherical lens developed with complex computer Irvin M. Borish, O.D., L.L.D., Steven A. 

j niques. The Varilux 2 design is based cn a family of O.D., from the Journal of American Opto- 
Varilux 2 over bifocals or any conic sections, as shown above. Starting from the top metric Association/September 1980. 
other lens. 3 of the lens as an oblate ellipse (1) the section becomes 

gradually a circle in the central area (4), then varying 
Today, more than 20 million pa- prolate ellipses (5 and 6], then, successively, parabolas 


A and hyperbolas (7 to 10) in the near vision area. 
tients around the world successfully Name 
wear Varilux 2 lenses. 


i ^ : C or Practice Nam 
Unlike bifocals, Varilux 2 lenses eS dar, 


provide patients with a comfortable, 








L| 
I 
L| 
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L| 
I 
the patients studied preferred technology and highly refined manufacturing tech- l Hitzeman, O.D., and Kenneth A. Brookman, 
I 
' 
LI 
I 
' 
L| 
L| 
I 
L] 
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natural continuity of clear vision at ddress 

all distances, including intermediate. 

Unlike other progressive power City State Zip 


lenses, Varilux 2 has virtually no 
peripheral blur, distortion, or rock- 
ing image swim. 





By prescribing Varilux 2 lenses in- 
stead of bifocals, extra comfort and 
better overall vision can be provided 
to the great majority of your patients. 





A Varilux 2 progressive addition lens is shown here 
photographed in front of a grid. Note the smooth 
progression of power in every direction. 

(Lens is plano with a +2.00D add.) 
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Have you broken the habit 
. Ofprescribing the expensive brand of 
: Pilocarpine? 





" Habits are being broken everyday. 

Many ophthalmologists have broken the expensive Isopto9 Carpine 
(pilocarpine HCl) prescribing habit and now prescribe Pilocar® (pilocarpine 
HCl). Have you? Breaking this habit could result in substantial savings for 
your patients. 

For example, you may be able to save your patients up to 4096 on every 
new and refill prescription when you specify Pilocar® Twin Pack vs 
Isoptc Carpine. This savings, on a yearly basis, could be equivalent to a 
free office visit for your patients. And , when you consider that both Pilocar 
ophthalmic solution and the “Isopto” brand have the same active ingredient, 
why should your patients have to pay more? 

Now is the time to break the habit of prescribing the expensive brand of 
pilocarpine. Prescribe Pilocar. Your patients could receive a financial reward 
T of 40% savings on every prescription. 


PILOCAR' 


(pilocarpine HCl) 
Every Rx is like writing your patient a check. 


e 
Copervision 


CooperVision Pharmaceuticals Inc. 
PO Box 367 
San German, Puerto Rico 00753 USA 


INDICATIONS: For use as a mietic in the treatment of chronic (open angle) glaucoma. May be used to lower intraocular pressure prior to surgery for acute glaucoma. Also indicated to neutralize 
the effects of mydriatics following surgery or ophthalmoscopic examination. CONTRAINDICATIONS: Hypersensitivity to any of the components. ADVERSE REACTIONS: Slight ciliory spasm with 
temporary reduction in visual acuity. Sensitization of the lids or conjunctiva may occur. DOSAGE AND ADMINISTRATION: The initial dose is one or two drops. This may be repeated up to six 

* * times daily. The frequency of instillation and the concentration of PILOCAR ore determined by the severity of the glaucoma and miotic response of the patient. Sterile solutions are available in 
concentrations of 0.596, 1%, 296, 3%, 4%, and 6% Pilocarpine HCl. During acute phases, the miotic must be instilled into the unaffected eye to prevent on attack of angle closure 
glaucoma. HOW SUPPLIED: Pilocar Twin Pack each containing 2-15 ml plastic squeeze dropper tip bottles; Pilocar single 15 ml plastic squeeze dropper tip bortles. 


© CooperVision Pharmaceuticals Inc. 1980 9/80 80-5-0418 R. 
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Using lights and audible, non-verbal 
signals, our “Quiet Communicator" en- 
ables you to monitor the status of office 
personnel at a glance. Electronic light 
panels are installed easily and inexpen- 
sively, and your Call System will be 


Systems starting from $650 


E 


Office communications at a —] 


bi » 





custom designed to meet the specific 
communications and traffic control 
needs of your practice. 

For more efficient office operations, 
get the details on Diversatronics' Call 
System. Call or write today. 


...making your medical life easier. 


diversatronics in. 


456 Parkway, Broomall, PA 19008 (215) 356-3995 





VISIT US AT BOOTH NOS. 642 to 658 4 
ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION 
and 
THE PALO ALTO RETINAL GROUP 
and 
DIVISION OF OPHTHALMOLOGY, STANFORD UNIVERSITY 
announce 
THE XVII PALO ALTO COURSE ON DIAGNOSIS & 
TREATMENT OF RETINAL & CHOROIDAL DISEASES 
FEBRUARY 16, 17, 18, 1981 
Fairchild Auditorium 

Stanford University Medical Center me 


THE THREE-DAY COURSE WILL PRESENT: 
. up-to-date information on retinal & choroidal diseases 
. . basic knowledge of retinal fluorescein angiography, fluorophotometry, ultrasonography, & laser photocoagulation 
. . indications, results, & complications of photocoagulation 
. opportunity to use argon laser photocoagulator (optional) 


FACULTY: 
Lloyd M. Aiello, M.D.—Joslin Clinic, Boston 
Lawrence V. Basso, M.D.—Palo Alto Medical Clinic, Paio Alto 
Devron Char, M.D.—University of California, San Francisco 
Steven T. Charles, M.D.—University of Tennessee, Memphis 
Peter Egbert, M.D.—Stanford University 
Robert M. Ellsworth, M.D.—Cornell University, New York 
Robert L. Jack, M.D.—Palo Alto Retinal Group & Stanford University 
Francis A. L'Esperance, M.D.—Columbia University, New York 
Hunter L. Little, M.D.—Palo Alto Retinal Group & Stanford University 
A. Edward Maumenee, M.D.— Johns Hopkins Hospital, Baltimore 
Irene Maumenee, M.D.— Johns Hopkins Hospital, Baltimore 
G. Richard O'Connor, M.D.—Proctor Foundation, University of California, San Francisco 
Stephen J. Ryan, M.D.—Estelle Doheny Eye Foundation, Los Angeles 
Arthur Vassiliadis, Ph.D.—Zweng Memorial Retinal Research Foundation. 


ADVANCE REGISTRATION IS REQUIRED: 


Course Fee: $400 (includes 2 lunches, buffet dinner, & the 4th Zweng Memorial Lecture Banquet) 
Registration is payable to: Zweng Memorial Retinal Research Foundation 
1225 Crane Street . 
Menlo Park, California 94025 
. Course Coordinator: (415)323-0231 
22 Hours Category | credit CMA's Continuing Education 





Accurate 
measurement 


- in halfa second. 


Nixons Auto Refractometer NR-1000 reduces training time to 
half an hour and measurement time to half a second. 








Nikons Auto Refractometer operations are easily performed digital display. The microprocessor 
NR-1006 makes accurate refrac- via the joystick. The operator memory automatically stores up 

tions faster and more convenient simply aligns the instrument, to 20 measurements 

for both patient and practitioner. presses the joystick trigger and 

Unmatched Nikon optics and measurements appear almost 

sophisti-ated microprocessor con- instantly. 

trol are -ombined in one, easy to Unmistakable digital 
operate instrument that achieves display and printout. | 

accurate measurements of spher- Sphere, cylinder, and axis meas- and it produces a permanent printout 

ical pOWw-I, cylind rical power, and urements appear on a bright record at the touch of a button. 


axis within half a second. 
. By making refraction more 
comfortable forthe patient, the 
NR-1008 drastically reduces 
examination time. And with its 
simple operation—user training 
usually takes lessthan a half-hour 
—the practitioner can save time 
by deleg gating reutine patient 
screening. 
Simple joystick 
operation. 
Once it's 
positioned at 
patient eye 
level, all 
instrument 


electronic 









The practical instrument 
for your practice. 

The Nikon Auto Refracto- 

meter NR-1000 can bring 

speed, accuracy, and ease of 
operation to your practice. 

For more information and a 
demonstration of this remarkable 
instrument's capability, call or write: 
Nikon Inc., Instrument Division, 
623 Stewart Avenue, Garden 

City, NY 11530 (516) 222-0200. 


Nikon 


: . y s 
Extending Mans Vision 
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The Eye of Horus 


The origin of today's prescription symbol : 


'Rx" goes back 5.000 years to the picture 


of the eye of the Egyptian god of healing — Horus. 


DESCRIPTION: VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, F3TdR,FsT), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2' -deoxyuridine. 
VIROPTIC sterile opththalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001 9 (added as a preservative). 

CLINICAL PHARMACOLOGY: Irifluridine is a fluorinated pyrimidine 
nucleoside with in vitro and in vivo activity against Herpes simplex virus, 
types 1 and 2 and vacciniavirus. Some strains of Adenovirus are also 
inhibited zn vitro. 


Intraocular penetration of trifluridine occurs after topical instillation of 


VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine in 
vitro, 5-carboxy-2' -deoxyuridine was not found in detectable concentra- 
tions within the aqueous humor of the human eye. 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal- 
mic Solution, 156 is indicated for the treatment of primary keratocon- 
junctivitis and recurrent epithelial keratitis due to Herpes simplex virus, 
types 1 and 2. VIROPTIC is also effective in the treatment of epithelial 
keratitis that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicity or hypersensitivity to idoxuridine has 
occurred. In a smaller number of patients found to be resistant to topical 
vidarabine, VIROPTIC was also effective. 

The clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-controlled 
clinical trials. VIROPTIC has not been shown to be effective in the 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 
keratitis by well-controlled clinical trials. YIROPTIC is not effective 





against bacterial, fungal or chlamydial infections of the cornea or nonviral 
trophic lesions. 


During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 


81 with dendritic and 14 of 16 with geographic ulcers) responded to 
VIROPTIC therapy as evidenced by complete corneal re-epithelialization 
within the 14 day therapy period. In these controlled studies, 56 of 75 
(75%) patients (49 of 58 with dendritic and 7 of 17 with geographic ulcers) 
responded to idoxuridine therapy. The mean time to corneal re- 
epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 
days) was similar for both therapies. In other clinical studies, VIROPTIC 
was evaluated in the treatment of Herpes simplex virus keratitis in patients 


who were unresponsive or intolerant to the topical administration of 


idoxuridine or vidarabine. VIROPTIC was effective in 138 of 150 (92%) 

patients (109 of 114 with dendritic and 29 of 36 with geographic ulcers) as 

evidenced by corneal re-epithelialization. The mean time to corneal re- 
epithelialization was 6 days for patients with dendritic ulcers and 12 days 
for patients with geographic ulcers. 

CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthalmic 

Solution, 1%, is contraindicated for patients who develop hypersensitivity 

reactions or chemical intolerance to trifluridine. 

WARNINGS: The recommended dosage and frequency of administra- 

uon should not be exceeded (see Dosage and Administration). 

PRECAUTIONS: 

General: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% should 
be prescribed only for patients who have a clinical diagnosis of herpetic 
keratitis. 

VIROPTIC may cause mild local irritation of the conjunctiva and 
cornea when instilled but these effects are usually transient. 

Although documented in vitro viral resistance to trifluridine has not 
been reported following multiple exposure to VIROPTIC, the possibil- 
ity exists of viral resistance development. 





For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 


—. VIROPTIC 


fiui cine 


OPHTHALMIC SOLUTION, 1% 


STERILE 


05% of Patients Responded* 


During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Significantly More Convenient 

e Less frequent applications 

* No middle of the night dosage 

* Nene of the blurring and inconvenience 
of ointments 


5 to 9 Drops Daily 


One drop every 2 hours while awake 
until herpetic lesion has completely 
se-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 


Carcinogenesis. Mutagenesis, Impairment of Fertility: Mutagenic Potential. 

Trifluridine has been shown to exert mutagenic, DNA damaging and 
* cell transforming activities in various standard in vitro test systems, and 

clastogenicactisity in Vicia faba cells. 

Although :he significance of these test results is not clear or fully 

understood, there exists the possibility that mutagenic agents may cause 

genetic damage in humans. 

Oncogenic Potential The oncogenic potential of trifluridine is un- 

known at tnis time. The oncogenic potential of trifluridine in rodents is 

being evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women unless 
the potential benefitsoutweigh the potential risks. 

Nursing Mothers: |t is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosaze (= 5.0 mg/day), its dilution in body fluids and its extremely 
short halflife (approximately 12 minutes). The drug should not be 
prescribec formursing mothers unless the potential benefits outweigh 
the potentzal risks. 


ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning or stinging 
upon instillation (4.6%) and palpebral edema (2.8%). Other adverse reac- 
tions in decreasing order of reported frequency were superficial punctate 
keratopathy epithelial keratopathy, hypersensitivity reaction, stromal 
edema, irritation, keratitis sicca, hyperemia, and increased intraocular 
pressure. 


0 days Sdaysafter VIROPTICtherapy 


Effective in 138 of 150 patients * 
Unresponsive or Intolerant to 


Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days, respectively. 


*Data on file, Medical Division, Burroughs Wellcome Co. 


OVERDOSAGE: Overdosage by ocular instillation isainlikely because any 
excess solution be quickly expelled from the conjunctival sac. 

Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine in a 7.5aml bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potenually serious toxic effect and only after 3-5 courses of 


therapy. The acute oral LDso in the mouse and rat was 4379 mg/kg or 
higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 196 onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops until the 
corneal ulcer has completely re-epithelialized. Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended. 

If there are no signs of improvement after seven days of therapy, or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous administration 
of VIROPTIC forperiods exceeding 21 days should be avoided because of 
potenual ocular toxicity. 


HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 
sterile ophthalmicsolution in a plastic Drop-Dose* dispenser bottle of 7.5 
ml. Store under refrigeration 2° to 8 C (36° to 46° F). 


Ax The First Antiviral Product From Burroughs Wellcome Co. ° 


Wellcome 


Research Triangle Park North Carolina 27709 
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Now Standing All Alone... 


The New Marco 
Chair & Stand. 


Marco's new ophthalmic 

floor stand is now available 

as a fully equipped free-stand- 

ing unit for use with the Marco 
chair or with any ophthalmic chair 
of your choice. 

Designed for the ultimate in flexibility 
and simplicity, the new stand features 
a unique counterbalanced slit 
lamp arm with featherweight 
control. The stand also in- 
cludes an overhead lamp, a 
counterbalanced refractor 
and slit lamp arm, three re- 
chargeable instrument 
wells, and a binding post 
for corded instruments. 

A third arm and acces- 
sory tray are optional 
accessories. 

All instrument 
and chair controls 
are located on an 
easy-to-reach instru- 
ment panel. 

For a free demon- 
strationofthenew | ———- 
ophthalmic floor es | 
or our ever popular — | 
combination unit, oni She 
your Marco representative | 
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PO. Box 10187/Jacksonville. Florida 32207 
Call Nationwide Toll Free: 800/874-5274; in Florida: 800/342-9351; Telex: 56209 





Retina- /itreous Specialist 


The Retma Service of the 
Department of Ophthalmolo- 
gy, University of lowa, Col- 
lege of Medicine has an open- 
,ing for a _ Retina-Vitreous 
specialist at the assistant or 
associate prcfessor level. An 
individua! with a commitment 
to clinica. care, research, and 
teaching ir an academic set- 
ting is required. 

Salary will be appropriate 
for qualifications and respon- 
sibilities for an assistant or 
associate professor in oph- 
thalmelogy. Excellent fringe 
benefits. The University of 
lowa is an equa! opportunity 
and affirmative action em- 
ployer. 

Interested persons are in- 
vited to drect inquiries and 
submit vitae to: 


Dr. Fobert C. Watzke 
Department ef Ophthalmology 
University Hospitals 
and Clinics 
lowa C ty, lowa 52242 


Ophthaimosogy position available July 
1, 1981, for Chief of the Ophthalmol- 
ogy Service in a 217 bed regional 
general teaching hospital in the Loui- 
siana Charity Hespital system. A staff 
position and responsibilities at 
Ochsner Slinie accompanies the 
appointment. Responsibilities include 
staffing two eye residents from the 
Ochsner Clinic with a clinic volume of 
30 plus patients per day and a 
surgical volume of 5 or 6 cases per 
week. Subspecialty consultations are 
available threugh Ochsner Clinic. The 


Hospital anc Clinic are located in 
Houma, Lauisiana, which is approxi- 
mately a 45 minute drive from New 
Orleans. Salary commensurate with 
training amd experience. Full insur- 
‘ance coverage and retirement bene- 
fits are provided. 


Contact: 


Thom J. Zimmerman, M.D., Ph.D. 
Chairman, Department of 
Ophthalmology 
Ochsner Clinic 
New Osleans, Louisiana 70121 





OCULOPLASTIC 
SURGICAL 
FELLOWSHIPS 


of the 
New York Medical College 
Westchester County 
Medical Center 


Pre/Post-op care 
Surgical Assistance 
Liability Insurance 
Staff Appointment 
Artificial Eye Lab 
Clinic Responsibility 
Limited Funding 
Locum Tenens 


Applications 1981 & 1982 


Inquiry & Applications: 
Ms. P. Tamkin 
c/o P. Guibor, M.D. 
630 Park Avenue . 
New York, NY 10021 
(212) 734-1010 
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Put all the pieces 
together with 
Blephamide. 


Blephamide* Liquifilm® sterile ophthalmic suspension 


CONTAINS: sulfacetamide sodium 10.0%; prednisolone 
acetate* (microfine suspension) 0.2%; phenylephrine 
HCI 0.12%; with: Liquifilm (polyvinyl alcohol 1.4%), 
phenylmercuric nitrate (0.0045), antipyrine (0.1%), poly- 
sorbate 80, edetate disodium, sodium phosphate dibasic 
anhydrous, sodium phosphate monobasic, sodium thio- 
sulfate, hydrochloric acid to adjust pH to 6.8; and puri- 
fied water. * Licensed under patent 3,134,718. ACTIONS: 
Sulfacetamide sedium at 10% concentration is a potent 
bacteriostatic agent (effective against a broad range of 
pathogens, including staphylococci). The prednisolone 
content (in microfine, non-irritating suspension) effec- 
tively counters the allergic and inflammatory manifesta- 
tions of blepharitis. The phenylephrine component of 
Blephamide rapidly whitens he engorged vessels in the 
eye and lid. 


INDICATIONS: Based on areview of this drug by the 
National Academy of Sciences — National Research 
Council and/or other information, FDA has classified 
the indications as follows: "Possibly" effective: 
Nonpurulent blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); nonpurulent 
conjunctivitis (allergic and bacterial). Final classifi- 
cation ofthe less-than-effective indications requires 
further investi@ation. 


CONTRAINDICATIONS: Acute herpes simplex (dendritic 
keratitis), purulent untreated infections, vaccinia, vari- 
cella and most other viral ciseases of the cornea and 
conjunctiva, ocular tuberculosis and fungal diseoses of 
the eye. WARNINGS: 1. In diseases due to microorgan- 
isms, infection may be mas«ed, enhanced or activated 
by the steroid. 2. Extended use may cause increased 
intraocular pressure in susceptible individuals. It is 
advisable that intraocular pressure be checked frequently. 
3. In those diseases causing thinning of the cornea, per- 
foration has been known to have occurred with the use 
of topical steroids. 4. Use with caution in patients with 
known or suspected senstivity to sulfonamides — if 
sensitivity or other untoward reactions occur, discon- 
tinue medication. 5. Should be used with caution in the 
presence of narrow angle glaucoma. 6. Reports in the 
literature indicate that posterior subcapsular lenticular 
opacities have been reported to occur after heavy or pro- 
tracted use of topical ophthalmic corticosteroids. 
DOSAGE AND ADMINISTRATION: Optimal dosage is 
1 drop two to four times daily, depending upon the severity 
of the condition In general, during early or acute stages 
of blepharitis, Biephamide produces results most rapidly 
—and most efficiently — with instillation directly into 
the eye, with the excess spread on the lid (Method I). 
When the condition is confined to the lid, however, 
Blephamide may be applied directly to the site of the 
lesions (Method II). METHOD I: In the Eye and on the Lid. 
1. Wash hands carefully. Til! head back and drop | drop 
into the eye. 2 Close the eye and spread the excess 
medication present after closing the eye over the full 
length of the upper and lower lids. 3. Do not wipe any of 
the medicatiorroff the lids. I will dry completely in 4 or 5 
minutes to a clear film that remains on the lids for several 
hours — it cannot be seen by others, nor will it interfere 
with vision. 4. The medication should be washed off the 
lids once or twice a day. However, it should be reapplied 
after each washing. METHOD II: On the Lid. 1. Wash 
hands carefully. With heac tilted back and eye closed, 
drop 1 drop onto the lid — preferably at the corner of the 
eye close to the nose. 2. Spread the medication over the 
full length of the upper and lower lids. 3. Do not wipe 
away any medication — itwill dry in 4 to 5 minutes to a 
clear, invisiblefilm which will remain on the lids for sev- 
eral hours. 4. The medication should be washed off the 
lids once or twace a day. However, it should be reapplied 
after each washing. HOW SUPPLIED: Blephamide sterile 
ophthalmic suspension is-available in 5 ml and 10 ml 
plastic dropper bottles. To be dispensed on prescrip- 
fion only. 














Reference: 

. Leibowitz KM, Kupferman A Bioavailability and thera- 
peutic effect of topically administered corticosteroids, 
Trans Am Acad Ophthalmol Otolaryngol 1975 Jan/ 
Feb; 79(1):@P78-OP88 

2. Ibid. 
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AlleRGIN Pharmaceuticals, Inc. 
C D Irvine, CA 92713 
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with the leading 
sulfa/steroid combination. 


Blephamide treats the cause and complaint of bacterial 
conjunctivitis and blepharitis* 


ii Suspended, microfine particles. 
= Smaller than a red blood cell. 
2 No mechanical irritation to sensitive ocular tissue. 


@ Greater chance of therapeutic action than with a solution. 
= [he steroid in solution can be absorbed for immediate 
therapeutic effect. 
= The suspended particles stay in the conjunctival cul-de-sac 
and provide prolonged therapeutic effect! 





@ More anti-inflammatory action 
= 82% more anti-inflammatory action found with prednisolone 
acetate suspension than with prednisolone phosphate solutions 
in animal studies conducted with the corneal epithelium intact? 


Put all the pieces together 
^^ Blephamide: 
(sulfacetamide sodium 10%, tuo ea 


acetate 0.2%, phenylephrine HCI 0.12%) 
e for this indication. See full prescribing information AIIERGAN Pharmaceuticals Inc. 
on following page. rvine, 
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A New Patient Group 


a == wmm 


in the Diabetic Retinopathy Vitrectomy Study 


The Diabetie Retinopathy Vitrecto- 
my Study (DRVS) has recently 
entered its seeond phase, a random- 
ized trial of pars plana vitrectomy in 
eyes with very severe proliferative 
diabetic retinopathy (PDR) that still 
retain useful vision. Such eyes, desig- 
nated group NR and characterized by 
severe, active, fibrovascular prolifer- 
ations (see detailed eligibility require- 
ment described later), are being ran- 
domly assigned to either of two 
groups, the prompt vitrectomy group 
or the conventional management 
group, in whieh vitrectomy is consid- 
ered only if retinal detachment involv- 
ing the center of the macula develops 
or severe vitreous hemorrhage occurs 
and fails to clear during six to 12 
months. 
The rationale for vitrectomy in 
group NR eves is based on clinical 
observations that centraction of the 


e vitreous and fibrovascular prolifer- 


ations play an impertant role in the 
evolution of PDR. Such contraction is 
frequently asseciated with vitreous 
hemorrhage and often leads to retinal 
distortion and/or detachment. Re- 
moval of epiretinal (flat) or preretinal 
(elevated) fibrovascular prolifer- 
ations, cutting of large membranes 
into smaller segments, and/or cireum- 
cision of membranes from adjacent 
cortieal vitreous, if accomplished be- 
fore extensive contraction has oc- 
curred, may reduce the risk of these 
complications. Removal of the de- 


- tached posterior vitreous surface de- 


Arch Ophthalmoi—Vo! 99, Jan 1981 


prives new vessels of the scaffold 
along which they frequently grew and 
may discourage their further prolifer- 
ation. 

The initial phase of the DRVS, 
which consists of two parts, is still 
continuing. First, a randomized trial 
is being conducted in eyes with recent 
severe vitreous hemorrhage (group 
H), comparing early vitrectomy with 
late vitrectomy, ie, after an observa- 
tion period of one year in which the 
vitreous hemorrhage fails to clear. 
Second, in eyes with very severe PDR 
that still retain useful vision (desig- 
nated group N for new vessels), the 
course followed with conventional 
management is being assessed. Con- 
ventional management includes pho- 
tocoagulation when feasible but ex- 
cludes vitrectomy unless the eye expe- 
riences retinal detachment involving 
the macula or severe, persistent 
vitreous hemorrhage. 

Advisory bodies to the study defer- 
red recruiting to group NR until eligi- 
bility criteria could be defined for 
eyes in which the natural history 
seemed at least as poor as the risks of 
surgery. Drawing on experience botn 
before the study and in its early 
stages, consensus was obtained that 
this condition is satisfied in eyes that 
have visual acuity of 10/200 or better 
and fulfill any one of the following 
three criteria: severe (=> 4 dise areas) 
fibrous proliferations and severe (=> 4 
disc areas) new vessels; severe (> 4 
disc areas) fibrous proliferations, 


moderately severe (= 2 disc areas) 
new vessels, and fresh vitreous and/or 
preretinal hemorrhage present; and/ 
or severe (= 4 disc areas) new vessels 
and fresh vitreous and/or preretinal 
hemorrhage present. 

Such eyes are now being designated 
group NR (group N eyes with retinop- 
athy sufficiently severe to justify 
inclusion in a randomized trial). Inci- 
dence of complications may turn out 
to be disappointingly higher after 
vitrectomy in NR eyes with active 
retinopathy and extensive new ves- 
sels. On the other hand, since vitrecto- 
my will be carried out before exten- 
sive vitreous hemorrhage, with the 
limited goal of reducing vitreoretinal 
traction in and near the posterior pole, 
the lens and adjacent clear vitreous 
can be left intact, perhaps reducing 
the risk of postoperative neovascular 
glaucoma. Risks and potential bene- 
fits seem balanced and a randomized 
trial justified. 

Some retinal surgeons have already 
carried out vitrectomy in eyes with 
very severe PDR and useful vision. In 
some of these small, uncontrolled se- 
ries, results have been encouraging. 
Investigators for the DRVS believe 
that this procedure should be tested in 
a controlled setting. The names and 
addresses of the cooperating centers 
can be obtained from the National 
Kye Institute. 


CARL KUPFER, MD 
Bethesda, Md 
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Clinical Sciences 


The Natural History 


of Diabetic Extramacular Traction Retinal Detachment 


Steve Charles, MD, Carl Edwin Flinn, MD 


è There is a difference of opinion con- 
cerning the advisability of surgery for 
extramacular traction retinal detachment 
(EMTRD) in diabetic patients before 
development of macular detachment. 
Ninety-nine eyes with EMTRD of 84 dia- 
betic patients observed without surgery 
had a detachment rate of 13.8% in one 
year. This rate compares favorably with 
the reported 30% to 47% failure rate for 
diabetic eyes subjected to vitrectomy. 

(Arch Ophthalmol 99:66-68, 1981) 


T)i2betes mellitus, a rapidly increas- 

ing cause of blindness, has many 
oeular complications that can be clas- 
sified with respect to surgical man- 
agement as reversible entities such as 
cataract and hemorrhage or largely 
irreversible conditions such as macu- 
lar traction retinal detachment 
(MTRD). This study attempts to 
answer the question of whether a 
patient with an extramacular traction 
retinal detachment (EMTRD) should 
be approached surgically or be given 
conservative follow-up care and con- 
sidered for vitrectomy only if the 
macula becomes detached. 


METHODS 


Ninety-nine eyes with EMTRD diag- 
nosed in 84 patients were entered into the 
study. Calculation was made of the 
EMTRD survival rate defined as the proba- 
bility of an EMTRD eye remaining without 
macular involvement during a period of 
time. The span in months between the date 
of first recognition of the EMTRD and the 
diagnosis of MTRD was also noted. The 
visual acuity, fundus description, presence 
of iris neovascularization, intraocular pres- 


Accepted for publication May 20, 1980. 
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sure, procedures performed, and any com- 
plications encountered were recorded for 
each eye with EMTRD and the contralater- 
al eye. 


RESULTS 


Eighty-seven of the 99 eyes with 
EMTRD had at least one follow-up 
examination after the diagnosis of 
EMTRD. The probability of such an 
eye remaining without macular de- 
tachment was 92.0% at six months 
(95% confidence limits of 86.3% to 
97.7%), 86.2% at 12 months (79.0% to 
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93.4%), 79.1% at 24 months (70.5% to 
87.7%), and 76.5% at 36 months (67.5% 
to 85.5%) (Table 1). Twenty-one of the 
99 eyes with EMTRD progressed to 
MTRD. 

Twelve eyes with EMTRD did not 
have a second visual examiration. 
Three of these were unavailable for 
follow-up examination after the first 
month, and nine eyes with EMTRD 
were identified but had not been reex- 
amined at the time of printing. 

The median visual acuity at the 
point of detection of the EMTRD eyes 
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Initial Visual Acuity 


Fig 1.—Initial and final visual acuities of eyes with extramacular traction retinal 
detachment. Median initial visual acuity was 20/200; median final visual acuity was 
20/400. Circles represent eyes without macular traction retinal detachment (MTRD) at 
last examination; crosses represent eyes with MTRD at last examination. Hand motions is 
HM; light perception, LP; and no light perception, NLP. 
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Table 1.—Probability of Eyes With Extramacular Traction Retinal Detachment (EMTRD) 


Not Progressing to Macular Traction Retinal Detachment (MTRDy 


No. of 
Eyes Diag- 
nosed With 
EMTRD (d) 
Progressing 

to MTRD 
(d) 


No. of 
Eyes With 
EMTRD 
Withdrawn (w) 
(wx) 


of EMTRD 


A 
w 


1 
1 
ü 


eoO-1|o 


M| o 


TProduc: of probability figure (P4) and percentage of eyes with EMTRD not progressing to MTRD (immediately to right). 


was 20/200, and the final visual acuity 
median was 20/400 (Fig 1 and Table 
2). In gauging the overall visual disa- 
bility ir these patients, the initial 
median visual acuity of the contralat- 
eral eye was 4/200 and had not 
changed substantially at the last 
observadon (Fig 2). The decrease in 
visual acuity in the contralateral eye 
group can be explained by central 
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*Number of eyes at start of interval minus number of eyes either withdrawn or that progressed to MTRD after 39 months. 4 
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macular edema, capillary nonperfu- 
sion, or early cataraet. 
General information of the patient 
population is as follews: average age, 
*52.1 years, with a female mean of 54.0 
years and a male mean of 48.0 years; 
69% of the patients were women and 
31% were men. 
Procedures during the study (Table 
3) included two argon photocoagula- 
tions ard one xenon photocoagulation 
in the eyes with EMTRD and two 
argcn photocoagulations and four xe- 
non phetocoagulations in the contra- 
lateral eyes. Trans-pars plana vitrec- 
tomy and trans-pars plana lensectomy 
with seeral buckling with encircling 
band were performed on the 21 eyes 
under study that progressed to MTRD 
-and the 26 other eyes that were diag- 


` nosed as having an MTRD at the point 


of detection of an EMTRD in the 
fellow eye. One of the other eyes 
required therapeutic cryopexy. 
Complications for the eye with 
EMTRD included 21 MTRDs, two 
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Fig 2.—Initia! and final visual acuities of other eyes. Median iritial visual acuity was Fr 
4/200; median final visual acuity was 5/200. Hand motions is HM; licht perception, LP; E 
and no light perception, NLP. 
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Table 2.—Initial and Final Visual Acuity (VA)* 


Eye With Extramacular Traction 
Retinal Detachment (EMTRD) 


No. of No. of 
Initial VA Eyes Final VA Initial VA 
20/20 0 20/20 3 20/20 
20/25-20/50 16 20/25-20/50 12 20/25-20/50 
20/60-20/100 19 20/60-20/100 10 20/60-20/100 
20/200 21 20/200 17 20/200 


20/400 29 20/400 17 20/400 20/400 
3 


8/200-6/200 


8/200-6/200 


5/200-1/200 10 5/200-1/200 13 5/200-1/200 
HM* 3 HM 9 HM 
LP* 0 LP 1 LP 


NLP* 1 NLP 2 NLP 10 NLP 


a 
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Other Eye 

No. of No. of 
Final VA Eyes 

1 20/20 2 

9 20/25-20/50 5 

4 20/60-20/100 5 

4 20/200 2 

1 

8/200-6/200 1 

8 5/200-1/200 5 

3 HM 3 

2 LP 1 

8 


a 
Q 
[^J 
[^J] 


*HM denotes hand motion; LP, light perception; NLP, no light perception. Fifteen patients had two eyes with EMTRD. One patient with two eyes with 
EMTRD was unavailable for follow-up examination after the first examination, Median initial VA for eyes with EMTRD was 20/200, and median final VA was 
20/400; median initial VA for contralateral eyes was 4/200, and median final VA was 5/200. 


Table 3.—Procedures 





Treatment Received 





No. of Eyes 


With Extramacular 
Traction Retinal 


No. of 


Detachment Other Eyes 


Light photocoagulation 


Argon photocoagulation 2 
2 


2 
1 4 


Table 4.—Complications 





Complications* 


No. of Eyes 
With Extramacular 
Traction Retinal 
Detachment 


No. of 
Other Eyes 





Macular traction retinal detachment 


Vitreous hemorrhage 


21 26 
: 4 2 
12 10 


Unavailable for follow-up observation 


*One death occurred. 


instances of iris neovascularization, 
and four vitreal hemorrhages (Table 
4) In the other eye, two cases of 
vitreous hemorrhage occurred during 
the study. Ten patients were unavail- 
able for follow-up observation; this 
includes one death. 


COMMENT 


There are two schools of thought 
concerning the management of an 
EMTRD, immediate surgical inter- 
vention or close observation with 
vitrectomy only with macular involve- 
ment. We do not believe in the former 
means of therapy and therefore have 
not accumulated a series of patients 
subjected to early vitrectomy. A study 
with two randomized groups of 
patients having immediate surgery vs 
conservative management has not to 
date appeared in the literature, to our 
knowledge. Therefore, we invite fu- 

e. 
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ture communications to compare early 
surgical successes with the results 
shown in this article. 

The proponents of immediate surgi- 
cal intervention state that once the 
macula is detached, that eye will never 
regain the visual acuity it had before 
macular involvement. There are, how- 
ever, serious complications of antici- 
patory surgery, the main ones being 
neovascular glaucoma and glial recur- 
rence. 

Anticipation surgery should have, 
at best, the same success rate as other 
diabetic vitreous surgery, with cur- 
rent reports varying from 539? to 
70%.” A success in observation man- 
agement is an EMTRD not progres- 
sing to MTRD. Macular involvement, 
however, cannot be considered a fail- 
ure, since at this point, reattachment 
surgery can be performed. Generally, 
the results are thought to be worse 


with surgery for traction retinal 
detachment than in that for hemor- 
rhage composing the majority of the 
reported uses. The patient with 
EMTRD should, therefore, be con- 
fronted with this information so he 
can decide between a 30% or greater 
risk of losing his vision with imme- 
diate vitrectomy or an approximate 
14% chance of the EMTRD prozress- 
ing to MTRD in the next year, at 
which time he could then have a 
vitrectomy. 

The expected surgical risks com- 
pared with the low rate of natural 
progression to macular involvement 
has encouraged us to practice five 
guidelines for the management of an 
EMTRD. First, surgery is employed 
only if the macula should become 
detached. Second, frequent checks are 
scheduled, eg, every three weeks after 
the EMTRD is found until the eye 
appears stable, and then every three 
months. Third, patients are told to 
check their visual acuity at home with* 
an eye chart or newspaper. Fourth, 
our office personnel are instructed to 
give immediate appointments to pa- 
tients with EMTRD with visual com- 
plaints. Finally, immediate trans-pars 
plana vitrectomy is performed should 
the macula become detached. 


Statistical review was performed by Roger 
Vander Zwaag, PhD. 
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Increased Incidence of Cataracts in Male Subjects 


‘Deficient in Glucose-6-Phosphate Dehydrogenase 


Nicola Orzalesi, MD; Rolando Sorcinelli, MD; Gustavo Guiso, MD 


e Glucese-6-pnosphate dehydrogen- 
ase (G6PD) deficiency in RBCs was found 
significantly more frequently in 210 male 
cataractous patients than in 672 control 
subjects of Sardinian origin. The frequen- 
cy o! the deficiency was increasingly 
higher in presenile cataracts. In the 
G6PD-deficient group, the incidence of 
cortical and tatal cataracts was also 
increased. It is suggested that decrease 
of the G6PD activity in the lens, which 
accompanies its deficiency in the erythro- 
cyte, might play a role in the cataracto- 
genesis of these patients. Moreover, 
G6PD deficiency should be added to other 
conditions, such as the galactosemic 
states and riboflavin deficiency, where 
cataracts represent a sensitive indicator 
of metabolic abnormalities of the RBC. 

(Arch Ophthaimol 99:69-70, 1981) 


Tre deficiency of glucose-6-phos- 

phate dehydrogenase (G6PD) in 
the RBCs is a widespread condition 
affecting more than 100 million people 
in the world. It is transmitted as an 
X-linked charaeteristic, so that men 
display the full expression of the trait, 
while heterozygous women show a 
wide range of the deficiency, from a 
complete lack to minimum or no 
decrease of the enzyme content in the 
RBC.’ In the Mediterranean type of 
the deficiency, the affected men lack 
almost totally the enzyme in RBCs 
(8% to 4% of normal). 

In the affected subjects of the 
Mediterranean type, the enzyme defi- 
cieney has been shown to occur not 
only in the RBC, but also in other 
tissues, including the lens.** In the 
lens, G6PD takes part in a series of 
activities, yet only partially known, 
that are indispensable for the growth 
of its cells and for the maintenance of 
transparency.-* Therefore, a relation- 
ship between the development of cata- 
racts and G6PD deficiency in the lens 


‘has been suggested,** but is far from 
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being proved. For this reason, a 
retrospective study on the occurrence 
of G6PD deficiency among the cata- 
ractous patients hospitalized in our 
clinie was carried out; the results are 
reported herein. 


PATIENTS AND METHODS 


Two hundred ten consecutive cases of 
idiopathic, presenile, and senile cataracts 
in men referred for surgery to the Eye 
Clinic of the University of Cagliari, Italy, 
from 1975 to 1977 entered this study. 

The reason for considering only male 
patients lies in the already mentioned all- 
or-none character of the deficiency in this 
sex, as compared with the great variability 
in the female population that renders the 
latter less suitable for such an investiga- 
tion. The frequency of the G6PD deficiency 
in the sample of cataractous patients was 
compared with that of a sample of 672 
male, noncataractous subjects (ie, without 
apparent, definite lens opacities at the 
biomicroscopical examination) examined 
in the same period in the outpatient 
department. These control subjeets were 
selected at random, without any previous 
knowledge of their blood G6PD levels. 

In the cataractous sample, the ages 
ranged from 43 to 87 years (mean, 
71.6 + 7.9 years [SD]), while in the nonca- 
taractous subjects, ages ranged from 35 to 
67 years (mean, 54.4 + 8.1 years [SD]). The 
age difference between the two groups was 
considered negligible for the purpose of 
this study, as the frequency of G6PD defi- 
ciency does not increase with age nor does 
it influence the life span of the affected 
subjects in this country. 

All cases with a history of trauma or 
radiation to the eye or with evidence of 
diabetes, dermatoses, or hypoparathyroid- 
ism, as well as those having other ocular 
manifestations, were discarded. The Sar- 
dinian origin of all subjects considered for 


this study was very carefully ascertained 
case by case. Moreover, because of the 
variability in the incidence of G6PD defi- 
ciency throughout Sardinia, ° particular 
care was put into the selection of the 
nomcataractous control subjects, so that 
they came as far as possible from the same 
village as the cataractous patients. 

The condition of the lens and the type of 
cataract were evaluated in all cases with a 
slit lamp after maximal pupil dilation. The 
G6PD activity in the RBC was determined 
with the qualitative method of Motulsky 
et al, which is sufficiently accurate in 
screening the deficiency in the highly defi- 
cient Mediterranean male population. 


RESULTS 


In the group of cataractous pa- 
tients, 58 (27.6%) were G6PD deficient 
(Table), while in the noncataractous 
sample, there were 78 (37.1%) G6PD- 
deficient subjects. The latter figure 
corresponds quite well to that ex- 
pected from larger population surveys 
(12.6%, unpublished data of R.S. and 
G.G., June 1978) for a male population 
of mixed Sardinian origin like the one 
under consideration. The difference in 
frequency of the G6PD deficiency 
between the two groups is highly sig- 
nificant (P — .001, Fig 1). 

Moreover, in the group of catarac- 
tous patients, the incidence of the 
enzyme deficiency seems to increase 
progressively with the decrease in the 
age of cataractous patients (Fig 1). In 
those aged 40 to 50 years, the G6PD- 
deficient patients are even more 
numerous than the nondeficient ones, 
and all together, in the presenile 
group of cataractous patients (40 to 60 
years of age), the frequency of the 
enzyme deficiency in RBCs exceeds 


Incidence of Deficiency of G6PD in RBCs in Cataracts of Different Age Groups* 


No. of No. Deficient 
Age, yr Cases in G6PD % Deficient in G6PD per x^ Test 


51-60 15 5 33 < .01 
81-90 25 6 24 < .05 
Total < .001 












210 58 27.6 





*G6PD is glucose-6-phosphate dehydrogenase; calculated with respect to mean incidence (11.696) 
of deficiency in control group. 
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Fig 1.—Incidence of glucose-6-phosphate 
dehydrogenase (G6PD) deficiency in 
RBCs among 210 Sardinian male catarac- 
tous patients. Statistical significance was 
calculated with respect to mean incidence 
(11.696) of deficiency in control group. 


by more than four times that expected 
for a population sample like that 
under consideration (48.5% instead of 
11% to 12%). 

The incidence of different types of 
cataract in the two groups of subjects 
is shown in Fig 2. A definitive judg- 


ment on the prevalence of cortical and. 


total cataracts in the G6PD-deficient 
population is far from being reached 
and will be the object of further inves- 
tigations, which are under way. 


COMMENT 


The association of presenile cata- 
racts with conditions that cause bio- 
chemical abnormalities of the RBC, 
such as the galactosemic states and 
riboflavin deficiency, has already 
been reported." It might be justified 
by the cytologic and metabolic simi- 
larities between RBCs and the cells of 
the lens. Associations of this kind, 
when proved, would allow the deter- 
mination of population groups at 
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Fig 2.—Incidence of different types of cata- 
ract in patients deficient and not deficient 
in glucose-6-phosphate dehydrogenase 
(G6PD). Solid bars represent normal 
group; white bars represent G6PD-defi- 
cient group. 


greater risk for the development of 
cataracts and, when possible, the cor- 
rection of the metabolic cataractogen- 
ic defect. 

Previous studies on the association 
between the deficiency of G6PD in 
RBCs and cataracts have been per- 
formed on small population samples 
and have failed to give definite 
results.^ However, the findings of 
this preliminary investigation on the 
Sardinian population seem to suggest 
that the deficiency of G6PD has to be 
added to the aforementioned condi- 
tions, as it seems significantly more 
frequent among cataractous patients 
than in the normal population and 
more frequent in the presenile group 
of cataracts than in the senile one. A 
statistically more suitable approach to 
this problem, based on the survey of 
the number and degree of cataract 
formations in Sardinian population 
samples of male and female patients, 
normal or G6PD-deficient subjects (a 


References 


Intern Med 118:385-390, 1966. 

6. Orzalesi N, Sorcinelli R, Binaghi F: Glucose- 
6-phosphate dehydrogenase in cataracts of sub- 
jects suffering from favism. Ophthalmol Res 
8:192-194, 1976. 

7. Kinoshita JH: Selected topics in ophthalmic 
biochemistry. Arch Ophthalmol 72:554-572, 1964. 

8. Ohrloff C, Bous F, Hockwin O: Competition 
for glucose-6-phosphate by enzymes of bovine 
lenses. Doc Ophthalmol 8:177-188, 1976. 

9. Carcassi UEF: The interaction between 
beta-thalassemia, G-6-PD deficiency, and favism. 
Ann NY Acad Sci 232:297-305, 974. 

10. Salvidio E, Pannacciulli I, Tizianello A, et 
al: Glucose-6-phosphate dehydrogenase deficien- 
cy in Italy: A study of the distribution and 
severity of the enzymatic defect. Acta Haematol 
41:331-340, 1969. 

11. Motulsky AG, Kraut JM, Thieme WT, et al: 
Biochemical genetics of glucose-6-phosphate de- 
hydrogenase deficiency. Clin Res 7:89-92, 1959. 

12. Prchal JT, Conrad ME, Skalka HW: Asso- 





quantitative assay of G6PD is re- 
quired for the female population), and 
matched with regard to age is in prog- 
ress. As the follow-up will require a 
considerable time to be completed, we 
considered it worthwhile to present, 
for the moment, the preliminary 
results of this retrospective study. 

The reasons for an increased and 
earlier cataractogenesis in the G6PD- 
deficient subjects might be found in 
the role that this enzyme plays in the 
metabolism of the lens. Deficiency of 
G6PD affects the pentose pathway, 
shortening ribose available fcr the 
synthesis of nucleic acids and reduc- 
ing the renewal of lens proteins." 
Moreover, lack of the enzyme cuts off 
the nicotinamide adenine dinucleotide 
supply needed for protection of 
reduced glutathione against oxida- 
tion, enhancing the loss of solubility of 
the lens proteins.'^'* Oxidation of 
—SH (sulfhydryl) groups of sodium 
potassium adenosine triphosphatase 
could also affect the cation pump 
mechanism of the lens." Preliminary 
investigations by us, however, while 
confirming the lack of any detectable 
G6PD activity in cataracts from 
G6PD-deficient subjects, have shown 
differences in the reduction rate of 
glutathione between these lenses and 
the control ones (unpublished data, 
January 1980). 

Undoubtedly such lenses will offer 
an unequaled opportunity for 
studying biochemical changes asso- 
ciated with the development of cer- 
tain types of lens opacities. Moreover, 
the increasing evidence of close rela- 
tionships between metabolic defects 
of RBCs and cataracts should stimu- 
late further epidemiologic investiga- 
tions. 
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Prevalence of Chorioretinal Sears 
Associated With Coccidioidomycosis 


Harold T. Rodenbiker; James P. Ganley, MD; John N. Galgiani, MD; Stanton G. Axline, MD 


* A retrospective study was conducted 
to determine the prevalence and spectrum 
of chorioretinal involvement among indi- 
viduals with previously documented sys- 
temic coccidioidomycosis. Fifty-four sub- 
jects were given a modified ocular exami- 
nation, and their medical records were 
abstracted for clinical classification of the 
disease and its correlation with ocular 
findings. Five of 54 subjects with docu- 
mented past infection with Coccidioides 
immitis had characteristic inactive periph- 
eral chorioretinal scars. No relationship 
between the presence of scars and the 
extent of disease was evident; typical 
scars were found in patients who had 
experienced mild respiratory tract infec- 
tion as well as in more extensively dis- 
seminated disease. We conclude that dis- 
semination of C immitis to the eye can 
occur during benign pulmonary coccidioi- 
domycosis as well as with more severe 
systemic disease, and the prevalence of 
chorioretinal lesions is more common 
than isolated case reports would indi- 
cate. 

(Arch Ophthalmol 99:71-75, 1981) 


()eular involvement in patients with 

primary or disseminated coccidioi- 
domyeosis has been reported sparing- 
ly since Rixford and Gilchrist’ first 
proposed the species designation Coc- 
cidioides immitis for the causative 
fungal organism in 1896. A recent 
comprehensive review? of ocular in- 
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volvement in C immitis infections 
points out the wide variability of man- 
ifestations, including granulomatous 
nodules of the palpebral conjunetiva,** 
phlyetenular conjunctivitis,’ and tran- 
sient episcleritis.^ Optic nerve atrophy 
and granulomas, along with papillede- 
ma and abducens nerve paralysis, are 
associated with CNS coccidioidomyco- 
sis.7-1° 

Isolated case reports of intraocular 
coccidioidomycosis, consisting of pro- 
gressive endophthalmitis," granulo- 
matous iridocyclitis,’*'° and choriore- 
tinitis’*'*** appear infrequently in 
the ophthalmic literature. The spec- 
trum of acute chorioretinitis asso- 
ciated with coccidioidomycosis varies 
from a large three-disc-diameter jux- 
tapapillary chorioretinal exudate to 
the more frequent whitish-yellow, 
metallic, small, 0.1- to 0.25-disc-diame- 
ter, oval, slightly elevated, edematous- 
appearing chorioretinal lesions scat- 
tered randomly throughout the fun- 
dus. With resolution of the acute 
inflammation, these lesions seem to 
shrink''*^ as sharply demarcated, 
“punched-out”-appearing  chorioreti- 
nal scars evolve with varying degrees 
of hyperpigmentation and depigmen- 
tation.*"?: In the quiescent stage, 
many of these scars seem to have 
grayish-white gliotic or fibrotic mate- 
rial in their base. Intraocular involve- 
ment occurs not only in patients 
with progressive disseminated dis- 
ease, ?.1?7523 but also in cases m which 
no other evidence of extrapulmonary 
disease can be found. 

The scarcity of case reports sug- 
gests that intraocular dissemination 
in coccidioidomycosis is rare; however, 
the true frequency of intraocular 
involvement in patients with docu- 
mented coccidioidomycosis is un- 
known. The purpose of this article is 
to report the results of a retrospective 
study designed to determine the prev- 
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alence and spectrum of inactive cho- 
rioretinal scars among individuals 
with documented past coccidioidal 
infection elsewhere in the body. 


PATIENTS AND METHODS 


Subjects for this study were determined 
through patient lists obtained from the 
diagnostic microbiology laboratory of the 
Veterans Administration Medical Center, 
Tucson, Ariz, located in an area endemic 
for C immitis. Potential subjects for the 
study were all patients seen from 1974 
through 1979 who had positive cultures for 
C immitis or precipitating, agglutinating, 
or complement-fixing serum antibodies 
against coccidioidal antigens indicating 
prior infection with this organism. These 
criteria were met by 256 subjects. Of these, 
87 patients were no longer living at the 
time of the study; of the remaining 169 
patients, we were able to contact 67 living 
in our geographic area; 54 of these con- 
sented to participate. 

Analysis of serum samples for comple- 
ment-fixing antibodies was performed in 
the laboratory of Demosthenes Pappagian- 
is, MD, PhD, University of California, Da- 
vis. Precipitating antibodies were assessed 
at the VA Medical Center laboratory using 
the method of Huppert et al or at the 
laboratory of Dr Pappagianis. Tests for 
agglutinating antibodies were performed 
at the VA Medical Center laboratory using 
a commercial latex agglutination kit.” 

The subjects were given a modified eye 
examination consisting of corrected or pin- 
hele visual acuity determination, external 
examination, muscle balance test, pupillary 
function test, slit-lamp biomicroscopy of 
the anterior segment, and dilated direct 
and indirect funduscopy. Scleral depression 
was not performed. Fundus photographs 
and fluorescein angiegrams of selected 
abnormalities were obtained. 

The medica! records of all participants 
were then abstracted for the following 
information: age; race: sex; age at diagno- 
sis; coccidioidin skin test result; and sero- 
logic, mycolegic, histopathologic, and 
roentgenographic findings. Classification 
of the clinical type and activity of coccidioi- 
domycosis followed the system proposed by 
Salkin.?* 
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RESULTS 


Characteristic peripheral, punched- 
out, atrophic, inactive coccidioidal cho- 
rioretinal scars were identified in five 
of the 54 subjects, for a prevalence of 
9.3%. One additional patient had a 
single scar with pigmentation and 
gliosis in the base, but of irregular 
conformation and indistinct margins; 
the scar in this patient was considered 
a suspect lesion and was not included 
in the prevalence data. 

The age distribution for the sub- 
jects examined ranged from 18 to 86 
years. The median age at diagnosis of 
coccidioidomycosis was 40 years for 
the group with chorioretinal scars and 
42 years for those without such scars. 
Similarly, no difference was found 
between the two groups in the time 
interval between diagnosis and partic- 
ipation in this study (Table 1). 

Since 53 of the 54 subjects were 
men, reflecting the overall patient 
population of the VA Medical Center, 
analysis of sex influence on the preva- 
lence of coccidioidal chorioretinal 
scars could not be made. 

No evidence of racial influence on 
the development of these ocular 
lesions was apparent from this study 
sample. Four (80%) of the five subjects 
with chorioretinal scars were white, as 
were 80% of all the patients examined. 
The nonwhite subjects included 
black, Oriental, and Hispanic individ- 
uals. 

The clinical disease activity as of 
the last recorded medical evaluation 
before this study was recorded for the 
54 participants using Salkin's?* classi- 
fication system for coccidioidomyco- 
sis. Fifty-one were in the inactive 
stage, three were quiescent, and none 
were considered to have active dis- 
ease. Four of the five subjects with 
chorioretinal scars had asymptomatic 
inactive pulmonary coccidioidal infec- 
tion at the time of the study, and one 
had disseminated quiescent disease. 
The clinical status of subjects with 
and without chorioretinal scars was 
similar. 

No correlation between chorioreti- 
nal scars and the extent of coccidioidal 
disease was evident. Typical coccidi- 
oidal ocular scars were found in one 
patient who had disseminated coccid- 
ioidomycosis manifested by pulmo- 
nary and pleural involvement with 
cavitation and lobar collapse, synovial 
involvement of the wrist, and histo- 
pathologic evidence of tongue, nose, 
ankle and kidney involvement. The 
remaining patients with coccidioidal 
chorioretinal lesions had experienced 
only mild asymptomatic pulmonary 
infections, not too dissimilar from the 
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92% without scars. Chest roentgeno- 
grams and coecidioidin skin test reac- 
tivity were similar between the two 
groups. In subjects from whom speci- 
mens were obtained for culture, C 
immitis was found in one (25%) with 
chorioretinal scars and in 31 (72%) 
without such scars. 

No correlation between complement 
fixation titers and the occurrence of 
chorioretinal scars was found. The 
highest complement fixation titers 
obtained in patients with ocular scars 


ranged from 0 to 1:32, and in those 
without scars, titers ranged from 0 to 
1:256. One (20%) of the five subjects 
with chorioretinal lesions and 44% of 
those without ocular lesions had non- 
detectable complement-fixing anti- 
bodies; in those in whom antibody wag 
detectable, the geometric means were 
1:8 and 1:6, respectively. 

Treatment with intravenous (IV) 
amphotericin B had been received by 
four of the 54 subjects examined in 
the study. Only one of the four who 


Table 1.—Selected Characteristics of Patients With and Without 
Chorioretinal Scars Associated With Coccidioidomycosis 


Median age, yr, at onset of 
coccidioidomycosis 

Median No. of years 
between diagnosis and study 


Race, No. (%) of patients 
White 


Nonwhite 
Current clinical activity,t 
No. (%) of patients 
Active 
Quiescent 
Inactive 
Current clinical type, 
No. (%) of patients 
Asymptomatic 
Acute 
Subacute 
Chronic 
Disseminated 
Initial chest roentgenogram 
No. (%) of patients 
Infiltrate 
None 
Unilateral 
Bilateral 
Cavitation 
Coccidioidin skin test, 
No. (%) of patients 
Positive 
Negative 
Mycologic findings, 
No. (%) of patients 
Positive culture 
Negative culture 
Serologic findings during disease course, 
No. (%) of patients 
Complement fixation 
Positive 
Negative 
Highest positive complement 
fixation titer, 
No. (%) of patients 
Geometric mean 
Treatment, No. 
(%) of patients 
Amphotericin B 


Chorioretinal 
Scars 
Aosent* 

(r 2 49; 


Chorioretinal 
Scars 
Present* 
(n = 5) 
40 [36-44]t 42 [24-85] 
4.5 [1-12] 3.5 [7-34] 


4 (80) 
1 (20) 


30 (81) 
7 (19) 


7 (14) 
32 (67) 
9 (19) 
9 (20) 


32 (78) 


31 (72) 
12 (28) 


:8 [1:2-1:32] 1:6 [1:2-1:256] 





*Numbers in columns do not equal totals for each group; unknowns are not included in 


calculations of percentages. 


TNumbers in brackets are the range of values for this category. 
[This was the clinical classification of the subjects determined at the last recorded clinic evaluztion 


before their participation in the study. 
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had reeeived treatment had chorioret- 
inal scars. 

The peripheral chorioretinal scars 
appeared as well-circumscribed, 
round-to-oval punched-out patches 
ranging from 0.1 to 1.0 dise diameters 
in size with various degrees of depig- 
mentation and  hyperpigmentation 
(Fig 1). Some lesions had extensive 
deep pigmentation essentially filling 
the sear, and others had lighter margi- 
nal or eentral pigmentation. The bases 
appeared gliotic and obscured the 
underlying choroidal vessels. The in- 
ner retina appeared not involved, as 
the overlying retinal vessels were 
clearly visible without disruption or 
deviation. No associated retinal 
hemorrhage, detachment, or vitreal 
reaction was present. 

Chorioretinal scars were randomly 
scattered throughout the fundus (Ta- 
ble 2) without predilection for a spe- 
cific quandrant; a slight excess of 
scars was found in the right eyes (35) 
as compared with the left (15). Macu- 
lar involvement was not evident, 
although three scars in two eyes were 
located in the posterior pole. The num- 


ber of scars varied from two to 14 
lesions per eye. 

T wo of five subjects with chorioreti- 
nal lesions had peripapillary scarring 
approximately 0.1 disc diameter in 
width with interspersed areas of 
depigmentation and hyperpigmenta- 
tion (Fig 2). A gliotie base was found 
much like the peripheral lesions 
described previously. Peripapillary in- 
volvement was uniocular in both cases, 
although one patient had uniocular 
and the other binocular peripheral 
chorioretinal scars. 

One subject with peripheral ehorio- 
retinal scars had a documented 
increase in amount of pigmentation 
within two scars during a six-year 
period. Disseminated coccidioidomy- 
cosis was diagnosed in this subject in 
November 1972, with involvement of 
the lungs, pleura, synovia, kidneys, 
and skin. At the time of our study, he 
had been treated with a total of 6.8 g 
of IV amphotericin B and was cur- 
rently in a quiescent stage of disease. 
He had been followed up with fundus 
photographs beginning in November 
1973, when the chorioretinal scars 


Table 2.—Distribution of Individual Chorioretinal Scars 
of Five Patients With Coccidioidomycosis 


1 





5 Total 


———— 


*Peripapillary scars were present around the right disc of patient 2 and the left disc of pa- 


tient 4. 





Fig 1.—Typical peripheral chorioretinal scars found in coccidioidomycosis. Left, Well- 
circumscribed, "punched-out" depigmented scar approximately 0.3 disc diameters; 
note gliotic base, central pigment proliferation, and retinal vessel overlying scar without 
disruption or deviation. Right, Slightly larger chorioretinal scar seen in same patient; 
notice more gliotic base and more extensive pigment proliferation. 
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were first detected. A peripheral cho- 
rioretinal scar in the inferior nasal 
portion of the right fundus demon- 
strated increasing central and periph- 
eral pigmentation during a six-year 
interval (Fig 8), and a second scar in 
the superior nasal portion of the left 
fundus showed similar changes. Docu- 
mentation of increasing pigmentation 
was not available for similar peripher- 
al lesions because of insufficient 
sequential photographs of other indi- 
vidual scars. 

Perivenous sheathing was present 
in two subjects; one had involvement 
of both the superior and inferior tem- 
poral vessels cf the right eye without 
similar involvement of the left eye, 
although both eyes had peripheral cho- 
rioretinal scars. The second subject 
had inferior temporal perivenous 
sheathing of the left eye in the pres- 
enee of bilateral chorioretinal scars. 
Fluorescein angiography was per- 
formed in these two patients. No fluo- 
rescein leakage or staining of the 
sheathed vessels was observed. In the 
early films, the chorioretinal lesions 
showed a window defect of the pig- 
ment epithelium peripherally and 
bleckage of choroidal transmission 
centrally that corresponded to areas 
of pigment proliferation (Fig 4). In 
the late films, no evidence of leakage 
into the subretinal space was demon- 
strated. 

A subgroup of 20 subjects was 
determined who had small, round 
defects of the pigment epithelium 
with regular and distinct margins and 
without pigment proliferation. In sev- 
eral, the margins seemed less distinct 
and irregular. They numbered from 
one to four per fundus, occurring both 
uniocularly and binocularly, with ran- 
dom distribution throughout the fun- 
dus. These lesions constituted the 





Fig 2.—Zone of peripapillary depigmenta- 
tion found with interspersed hyperpigmen- 
tation adjacent to disc and gliotic base 
similar to peripheral chorioretinal scars in 
Fig 1. 
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largest number of other findings in 
the study but were not found in 
patients with characteristic coccidioi- 
domycosis scars. 

No other evidence of ocular coccid- 
ioidomycosis was observed in any of 
our patients, ie, there was no phlyc- 
tenular conjunctivitis or episcleritis, 
which is often seen transiently in 
acute disease, and there were no find- 
ings of iritis or its sequelae. 


COMMENT 


Peripheral chorioretinal scars iden- 
tified in five of our subjects are gen- 
erally considered characteristic of 
inactive ocular involvement that ac- 
companies pulmonary or systemic 
infection with C immoitis5?"?* The 
index case of this study was followed 
up with ocular examinations including 
fundus photographs during a six-year 
period. These scars developed in- 
creased pigmentation similar to that 
described by Green and Bennett." 
Although this patient was known 
before this study to have chorioretinal 
scars characteristic of coccidioidomy- 
cosis, he was included in our present 
analysis, since he met the criteria for 
inclusion. 

Approximately 60% of persons with 





C immitis infection are entirely 
asymptomatic, and 40% have some 
respiratory or influenza-like symp- 
toms.” Less than 1% of patients with 
coccidioidal infection have sympto- 
matic disseminated disease. Although 
the number of patients with chorioret- 
inal scars in our study was small, no 
major differences in clinical disease, 
skin test reactivity, serologic findings 
or requirement for therapy were 
found between those with and those 
without eye lesions. These data sug- 
gest that more severe disease is not 
necessarily associated with a higher 
frequency of ocular dissemination. 
The occurrence of ocular scars in as 
many as 9% of patients with coccidioi- 
domycosis indicates that such lesions 
are more frequent than suggested by 
the published case reports. 

Because of our case selection pro- 
cess, the 9.3% prevalence of chorioreti- 
nal involvement found in this study 
may be higher than the prevalence of 
chorioretinal scars for all forms of C 
immitis infection. By requiring all 
participants in our study to have had 
either positive serologic or cultural 
evidence of disease, our sample popu- 
lation was biased toward those who 
had experienced sufficiently numer- 


ous or severe symptoms to require 
medical evaluation. Further studies 
are necessary to determine the fre- 
quency of chorioretinitis in the 
asymptomatic and disseminated 
forms of coccidioidomycosis. 

Acute chorioretinal lesions appear 
clinically as whitish-yellow, slightly 
raised nodules and on histopathologic 
examination appear as granulomatous 
nodules consisting of C immitis or- 
ganisms, histiocytes, giant cells, plas- 
ma cells, and lymphocytes located at 
the level of the choriocapillaris.*^?'-? 
Involvement of Bruch's membrane 
and retinal pigment epithelium may 
occur. Pigmentation around the mar- 
gins can be seen acutely,* although it 
is usually not seen until resolution of 
the acute process. The overlying reti- 
na usually is not involved in the 
benign form of chorioretinitis, and no 
organisms have been found in the 
retina in previously reported 
Caseg,’ ?.11.13.21-23 

The most probable explanation for 
chorioretinal lesions is hematogenous 
dissemination of C immitis organisms 
to the choriocapillaris from the pri- 
mary focus of infection, usually in the 
lung. In the eye, the sequence of 
events seems to occur in the following 


Fig 3.—Increased pigment proliferation of peripheral chorioretinal scars during six-year period. Left, 
November 1973; typical chorioretinal scar in inferior nasal portion of right fundus with minimal central 
pigment proliferation. Center, February 1976; same scar with noticeably increased central pigmentation; 
no change in size of scar. Right, August 1979; appearance of scar at time of this study; lesion is now 
almost completely filled with pigment. Note perivenous sheathing superior to scar (arrow). 
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Fig 4.—Fluorescein angiograms of inactive 
chorioretinal scars of coccidioidomycosis. 
Left, Same scar as seen in Fig 1, left, in 
early venous phase, peripheral halo of 
transmitted choroidal fluorescence with- 
out evidence of subretinal leakage is seen; 
smaller fluorescent foci are seen peripher- 
al to larger lesion. Right, Same scar as 
seen in Fig 3, right; in midvenous phase, 
obstruction transmitted choroidal fluores- 
cence centrally with halo effect peripheral- 
ly. 
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way: the organisms become lodged, 
proliferate, and initiate a granuloma- 
tous inflammatory response, ulti- 
mately leadinz to scar formation as 
healing progresses. It is possible that 
asymptomatic microscopic hematoge- 
nous dissemiration is not limited to 
the choroid but involves other organs 
as well during the acute pulmonary 
infection. 

Ocular lesions are generally re- 
garded as conzomitants of progressive 
disseminated ^ coccidioidomycosis.'-?? 
Only three cases»! of intraocular 
involvement, confirmed by histopath- 
ologic study or culture, have been 
reported with absent or minimal clini- 
cal systemic manifestations, to our 
knowledge. These three reports indi- 
cate that intraocular involvement may 
occur in mild or asymptomatic coccid- 
loidomycosis; this is supported in this 
study, in which peripheral chorioreti- 
nal sears were found in four subjects 
with mild pulmonary disease requir- 
ing no treatment and in only one 
patient who experienced disseminated 
disease requiring antifungal therapy. 

All chorioretinal scars identified in 
this study were functionally asympto- 
matic at the time of examination. In 
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only one patient was there historical 
evidence of visual symptoms during 
active coccidioidal disease. The pa- 
tient noted mild, transient blurring of 
vision at one point during his illness 
but has remained asymptomatic since. 
Our observations suggest that detec- 
tion of acute chorioretinal lesions 
associated with coccidioidomycosis 
does not imply active disseminated 
disease requiring treatment. Rather, 
the lésions should be followed up peri- 
odically, and the decision regarding 
treatment should depend on the over- 
all coecidioidal disease status. It would 
seem that frequently, these ocular 
lesions are self-limiting, ‘leaving 
asymptomatic, atrophic chorieretinal 
scars. 

Coccidioidal scars found in this 
study are similar in many respects to 
those described for presumed ocular 
histoplasmosis.** The lesions are 
usually less than one dise diameter, 
and are round, discrete, and loeated at 
the level of the choriocapillaris; they 
exhibit varying degrees of depigmen- 
tation and hyperpigmentation. Ocular 
lesions of coccidiodomycosis tend to be 
slightly smaller than those of histo- 
plasmosis and generally tend to have a 
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and gliosis in their base. This gliosis 
has not been observed in ocular histo- 
plasmosis. Perivenous sheathing ob- 
served in two patients with ocular 
eoccidioidomyeosis has not been de- 
scribed in histoplasmosis. No patient 
with disciform maculopathy and sub- 
retinal neovascularization was found 
in this series. Only two patients with 
coecidioidomyeosis have been de- 
scribed in the literature with macular 
involvement," and it is unclear from 
published deseriptions whether these 
represent an acute inflammatory cho- 
rioretinitis or the disciform process 
characteristic of ocular histoplasmo- 
sis. 
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Paralysis of Cranial Nerves III, IV, and VI 


Cause and Prognosis in 1,000 Cases 


James A. Rush, MD, Brian R. Younge, MD 


è An unselected series of 1,000 cases 
of paralysis of cranial nerves III, IV, and VI 
was retrospectively analyzed regarding 
ultimate recovery and final causal diagno- 
sis. The frequency of involvement of the 
third, fourth, and sixth cranial nerves was 
relatively unchanged from earlier similar 
reports. The number of patients (263) 
whose cranial nerve paralysis was initially 
of undetermined cause was surprisingly 
high despite the availability of computer- 
ized tomographic scanning. Subsequent- 
ly, the cause for the paralysis was diag- 
nosed in only ten of the 127 patients who 
could be traced. About half (5196) of the 
patients with no known cause for paraly- 
sis underwent spontaneous remission. 
Forty-eight percent of all patients recov- 
ered. Cranial nerve impairment due to 
vascular disease (diabetes mellitus, ath- 
erosclerosis, or hypertension) was tempo- 
rary in 71% of the patients, regardless of 
the cranial nerve affected. Patients with 
palsies caused by aneurysm, trauma, and 
neoplasm were predictably less likely to 
recover. 

(Arch Ophthalmol 99:76-79, 1981) 


I 1958' and 1966, Rucker reported 

the distribution and causes of 
paralysis of the third, fourth, and 
sixth eranial nerves in 2,000 patients 
seen at the Mayo Clinie, Rochester, 
Minn. He found a high proportion of 
cases with involvement of the sixth 
cranial nerve and a relatively lower 
percentage of affected third cranial 
nerves. Fourth cranial nerve involve- 
ment and instances of multiple 
affected nerves were much less com- 
mon. Most patients had an identifia- 
ble lesion, but the cause of paralysis 
was undetermined in 28.2% and 
22.1%" of his patients. 
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A third group of 1,000 patients with 
extraocular muscle paralysis was seen 
at the Mayo Clinic from January 1966 
through December 1978. We studied 
these cases not only to determine the 
current relative distribution of causes 
of paralysis of cranial nerves III, IV, 
and VI, but also to ascertain whether 
the proportion of undetermined cases 
had decreased with the use of cranial 
computerized tomography (CT). All 
cases of congenital nerve palsies, 
myasthenia gravis, Graves' ophthal- 
mopathy, and birth injuries were 
excluded, as in the previous reports. 

We used Rucker's six broad causal 
categories of cranial nerve palsies but 
further particularized the group of 
so-called vascular cause into patients 
with diabetes mellitus, systemie hy- 
pertension, and atherosclerosis. The 
aneurysm category includes patients 
with angiographically proved intra- 
cranial aneurysms as well as patients 
with subarachnoid hemorrhage and no 
demonstrable vascular malformation 
in whom the diagnosis of aneurysm is 
presumptive. 

The twin developments of advanc- 
ing technology and proliferating sub- 
specialties have made accurate neuro- 
ophthalmic diagnosis a widespread 
reality. Parallel changes in referral 
patterns, combined with the ready 
access of a mobile patient population 
to tertiary care centers, doubtlessly 
affect our results. Comparisons 
among reports of different eras 
regarding the relative distribution of 
cranial nerve palsies and their causes 
are interesting but inconclusive. 

Unlike Rucker’s early' and compari- 
son? series, the design of this article 
was expanded to analyze follow-up 
data from two particular groups of 
patients: (1) those patients whose 
cause of extraocular paralysis was 
undetermined at the time of dismissal 
from the Mayo Clinie, and (2) those 
patients who had persistent paralysis 
of ocular motility at last examination. 
In the first group we looked for a 
causal lesion that might have been 


diagnosed after dismissal, and in the 
second group we attempted to deter- 
mine the presence of residual oeular 
motility deficit. The results of this 
unique analysis form the basis of this 
report. 


MATERIALS AND METHODS 


A computer search provided 1,000 con- 
secutive cases of extraocular muscle dys- 
function due to acquired lesions of the 
third, fourth, and sixth cranial nerves. All 
cases referred from neurologic and neuro- 
surgical colleagues were included, as well 
as those patients with solitary ocular motor 
disturbances. This series, like the previous 
two,'’ therefore, is representative of a 
variety of patients with acquired impair- 
ment of ocular motility. Some were ambu- 
latory and had diplopia only; others were 
hospitalized with serious illness. No pat ent 
with accompanying neurologic symptoms 
or signs was excluded. The analysis cf a 
diverse patient population avoids the limi- 
tation of specialty bias of some clinical 
samples** and permits observations re- 
garding the natural history of a large 
number of unselected cases. 

Four hundred seventy-five patients with 
an unknown, vascular, or traumatic crarial 
nerve paralysis were sent follow-up letters 
that requested information about subse- 
quent diagnoses, recovery, or both. The 
average follow-up interval of 252 com- 
pleted questionnaires was 5.7 years. Dzta 
compiled from clinical histories and patient 
responses were tabulated by a computer 
(IBM 370). 


FINDINGS 


We found 522 men and 478 women 
ranging in age from 2 months to 91 
years. Almost 90% of the patien:s 
were older than 19 years of age, and 


Table 1.—Cases of Acquired 
Extraocular Muscle Paralysis: 
Cranial Nerve Affected 


Present 
Rucker Series 


Multiple 189 127 
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Table 2.—Cases of Acquired Extraocular Muscle Paralysis: 


Laterality of Affected Cranial Nerves 





Cranial Nerve Total Cases 


Right-sided 


Left-sided Bilateral 


I 290 148 134 8 
IV 172 91 68 13 


ul, IV 19 


10 8 1 


IH, IV, VI 45 12 29 4 
Others* 20 Sas i£. 20 
Total 1,000 451 467 82 


*No single combination of nerve palsies predominated. 


75% were older than age 35 years. The 
findings in these patients differed 
somewhat from those in other large 
series,'? but the distribution and rela- 
tive frequeney of affected nerves 
were unchanged (Table 1). 

Table 2 gives the distribution by 
nerve and laterality of the cases ana- 
lyzed. The sixth cranial nerve was 
affected most frequently in our series 
(419 cases). Rucker'~ did not analyze 
cases of bilateral cranial nerve in- 
volvement, but in our series bilateral 
interruption of the sixth cranial nerve 
was the most frequently seen sym- 
metric nerve palsy, occurring in 33 
patients (8%) with a variety of disor- 
ders of the s:xth cranial nerve. This 
finding is comparable with the 5% of 
cases reported by Shrader and Schle- 
zinger in am analysis of abducens 
nerve paralysis. Eleven cases of bilat- 
eral sixth-nerve paisies had antece- 
dent head trauma; five had diffuse 
pontine neopiasm, and three had an 
aneurysm of ihe posterior circulation. 
There were mo cases of vascular dis- 
ease simultaneously affecting both 
abducens nerves. Thus, in more than 
half the cases, bilateral sixth cranial 
nerve involvement was associated 
with severe posterior fossa disorders. 

* Five cases had no identifiable cause. 

The third cranial nerve was the next 
most commonly injured nerve (290 
cases), similar to the findings in both 
of Rucker's series. Eight patients 
(2.8%) had bilateral nerve involve- 
ment, almost twice the frequency 
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*Twenty-five patients had diabetes mellitus, 22 had hypertension, ten 
had atherosclerosis, and three had more than one condition. 
TIncludes.eighat cases of subarachnoid hemorrhage. 


reported by Green and associates, 
who studied 130 cases of oculomotor 
nerve paralysis. In two patients, the 
cause of bilateral third-nerve palsies 
was not identified, but three had 
infratentorial neoplasms, two had 
severe head trauma, and one had a 
subarachnoid hemorrhage. Vascular 
disorders did not cause any cases of 
bilateral third-nerve  palsies We 
found 172 cases of fourth eranial 
nerve involvement. Thirteen of these 
patients (7.6%) had bilateral fourth- 
nerve palsies; in 12, the cause was 
head trauma. No patient with bilater- 
al interruption of the fourth nerve had 
a vascular cause. 

There were 119 cases of involve- 
ment of multiple eranial nerves. The 
most common pattern (45 cases) was 
paralysis of cranial nerves III, IV, and 
VI together. Eight patients in our 
series had two or more nerves sym- 
metrically involved bilaterally, and 20 
others had various bilateral combina- 
tions (Table 2). There was no instance 
of involvement of the fourth and sixth 
cranial nerves, with sparing of the 
ipsilateral third nerve. 


Third Cranial Nerve 


The causes of paralysis involving 
the third cranial nerve (290 cases) are 
given in Table 3. The greatest number 
of cases had no identifiable cause. The 
largest number of patients with 
known associated diseases had vascu- 
lar disorders; of these 60 patients, 25 
had diabetes mellitus alone, 22 had 









hypertension alone, and ten had ath- 
erosclerosis. Only three had a combi- 
nation of faetors. Compared with 
Rueker's report; only minor differ- 
ences were noted: there were fewer 
cases of aneurysm and neoplasm but 
more cases related to head trauma and 
vaseular disease. The 42 miscellaneous 
cases were caused by a variety of the 
following agents: complications of 
intraeranial surgery (15), multiple 
sclerosis (eight), migraine (two) and 
other neurologic disease (six), upper 
respiratory tract infection or influen- 
za (four)  Tolosa-Hunt syndrome 
(three), connective-tissue diseases 
(three), and Paget’s disease (one). 
Complete or partial recovery was seen 
in 48.8% of the patients. 


Fourth Cranial Nerve 


There were 172 cases of fourth- 
nerve palsy (Table 4), more than twice 
as many as reported by Rucker in 
1966.* This relatively high proportion 
of palsies of the fourth cranial nerve 
probably reflects heightened clinical 
recognition of these cases rather than 
a real increase in occurrence. The 
number of cases with an undeter- 
mined cause increased correspond- 
ingly, the percent remaining fairly 
constant (36% in our series, compared 
with 33% in the 1966 report) Not 
surprisingly, head trauma caused the 
largest number of fourth cranial 
nerve palsies (55). Unusual, however, 
were the three cases due to effects of 
an intracranial aneurysm: a fourth- 
nerve palsy was the first sign of an 
expanding intracavernous internal ca- 
rotid artery in a 40-year-old woman in 
whom total unilateral ophthalmople- 
gia developed months later; a 60-year- 
old man had a fourth-nerve palsy con- 
sequent to compression by a large 
basilar aneurysm; and a 20-year-old 
man had a fourth-nerve palsy from a 
subarachnoid hemorrhage. Thirteen 
patients had a variety of the following 


causes: collagen vascular disease 
(three), complications of intracranial 
surgery (three), hydrocephalus 


(three), herpes zoster ophthalmicus 





*Eleven patients had diabetes mellitus, ten had hypertension, ten had 
atherosclerosis, and one had more than ane condition. 
TIncludes one case of subarachnoid hemorrhage. 
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(two), complications of coronary an- 


giography (one), and upper respirato- 
ry tract infection (one). Complete or 
partial recovery occurred in 53.5% of 
the patients. 


Sixth Cranial Nerve 


Paralysis of the sixth cranial nerve 
was the most frequently encountered 
palsy, unilaterally in 386 patients and 
bilaterally in 33. Similar to cases of 
paralysis of the third and fourth cra- 
nial nerves, most patients (29.6%) did 
not have an identifiable cause (Table 
5). Vascular diseases were common: 24 
had diabetes mellitus—5.7% of all 
cases of sixth-nerve palsy. Compared 
with the 8.6% of the patients (25 of 
290) with diabetes mellitus and third- 
nerve palsy, cases of sixth-nerve pal- 
sies and diabetes were somewhat less 
frequent. However, vascular disease 
as a whole caused more cases of third- 
nerve palsy (20.7%) than sixth-nerve 
palsy (17.7%). Sixty-one patients 
(14.6%) had a neoplasm. Seventy-five 
patients had paralysis of the sixth 
cranial nerve from a variety of causes: 
multiple sclerosis (18), viral infection 
(14), increased intracranial pressure 
secondary to primary or metastatic 
tumor (seven), pseudotumor cerebri 
(six), postoperative complications 
(five), complications of lumbar punc- 
ture or myelography (four), indeter- 
minate brainstem lesions (four), men- 
ingitis (three), otitis (three), carotid 
cavernous fistula (two), periarteritis 
nodosa (two), hydrocephalus (two), 
and giant cell arteritis, Wernicke’s 
encephalopathy, sarcoidosis, Wege- 
ner’s granulomatosis, and ethmoiditis 
(one each). Recovery was ultimately 
seen in 49.6% of the patients. 


Multiple Cranial Nerves 


Infratentorial neoplasm was the 
most frequent cause of multiple crani- 
al nerve palsy (Table 6). Most cases 
(17) affected nerves III, IV, and VI on 


Table 5.—Causes of Paralysis 
of Sixth Cranial Nerve 


Undetermined 
Head trauma 
Neoplasm 
Vascular* 
Aneurysmt 
Other 75(17.9) 
Total 419 (100) 


*Twenty-four patients had diabetes mellitus, 
22 had hypertension, nine had atherosclerosis, 
and 19 had more than one condition. 

Tincludes 11 cases of subarachnoid hemor- 
rhage. 


124(29.6) 
70(16.7) 
61(14.6) 
74(17.7) 
15 (3.6) 
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the same side, but in ten others with 
involvement of nerves III and VI, in 
whom intorsion of the globe was 
intact, the ipsilateral trochlear nerve 
was spared. Metastatic tumors (23 of 
41 cases) and pituitary adenomas (six 
of 41 cases) were frequent (Table 7). 
Vascular disease caused six cases. 
Only ten cases (8.4%) of combined 
nerve palsies could not be attributed 
to an underlying cause. Twenty-four 
patients had a variety of associated 
disorders: postoperative complications 
(eight), Tolosa-Hunt syndrome (four), 

















Cause Ill anc IV 
Undetermined 2 3 





Head trauma 6 6 
Neoplasm 4 14 
Vascular 0 5t 
Aneurysm§ € 2 
Other 5 11 


Total 


Table 6.—Causes of Paralysis of Multiple Affected Cranial Nerves* 


Cranial Nerves Affected 





lil and VI 


Guillain-Barré syndrome (three), 
empty sella syndrome (two) and 
herpes zoster ophthalmicus, encephali- 
tis, meningitis, polymyalgia rheuma- 
tica, carotid-cavernous fistula, multi- 
ple sclerosis, and increased intracrani- 
al pressure secondary to acute Valsal- 
va effect (one each) The multiple 
cranial nerve palsy remitted partially 
or completely in almost 40% of the 
cases. 


COMMENT 


In our series of 1,000 patients with 





IIl, IV, and VI IV and VI Total 
5 EA 10 


13 25 
23 41 
1f 6 
4 1 13 
8 24 


*Includes 20 cases of asymmetric, bilaterally distributed lesions. 

Two patients had diabetes mellitus, one had hypertension, and two had more than one 
condition. 

tAtherosclerosis without hypertension or diabetes mellitus. 

8Includes three cases of subarachnoid hemorrhage. 


Table 7.—Cases According to Type of 
Intracranial Neoplasm and Affected Cranial Nerve 


Cranial Nerves Affected 


Type of Neoplasm 
Pituitary adenoma 
Craniopharyngio- 
ma 
Pontine glioma 
Midbrain glioma 
Chordoma 
Meningioma 
Other primary le- 
sion 
Nasopharyngeal 
carcinoma 
Metastatic lesion 
Total 


Il! and IV 


I and VI III, IV, and VI Total 


Table 8.—Causes of Paralysis of Cranial Nerves: 
Comparison of Previous Reports and Present Series 


Previous Reports 


i ——————————— 


Cause Rucker' 
Undetermined 

Head trauma 168 
Neoplasm 165 
Vascular 153 
Aneurysm* 109 
Other 123 


Total 1,000 





Rucker 
211 


Present Series 


*Present series includes 25 cases of subarachnoid hemorrhage unrelated to another vascular 


malformation. 
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Table 9.—Cause of Paralysis and Known Recovery of Affected Cranial Nerves* 


Cranial Nerves Affected 


DL AAAA, 


Cause I IV 
Undetermined 34/67 34/62 
Trauma 17/47 24/55 
Neoplasm B/34 3/7 
Vascular 44/60 24/32 
Aneurysmt 15/40 1/3 
Other 22/42 6/13 
Total 140/290 92/172 





VI Il! and IV II! and VI 
63/124 0/2 2/3 
27/70 1/6 3/6 
13/61 1/4 3/14 
51/74 fey 2/5 
10/15 3/6 1/2 
44/75 2/5 6/11 

208/419 7/23 17/41 


III, IV, and VI IV and VI Total 
175 at 134/263 
7/13 79/197 
1/23 M 29/143 
1/1 Jie 122/172 
2/4 171 33/71 
6/8 E 86/154 

18/54 1/1 483/1,000 





*Numerator cesotes number of patients known to have recovered partially or completely; denominator is total number of patients in each group; a few 
patients in each croup were unavailable for follow-up and recovery is unknown. 
Tincludes 25«cases of subarachnoid hemorrhage. 


paralysis of ocular movement, 263 
patients had a palsy of undetermined 
cause. This was the largest group of 
cases in our study (Table 8). 

When the causes of cranial nerve 
paralysis in our series were compared 
with Rucker’s'* (Table 8), the only 
trend noted in all reports was a 
decline in the frequency of aneurysm- 
related cases of ocular paralysis. 
Rucker? thought that angiography 
aided the diagnosis of intracranial 
aneurysms before they could inter- 
rupt adjacent cranial nerves serving 
ocular motility. The incidence of intra- 
cranial aneurysm was not determined 
in our series. Cases of head trauma 
and vascular disease were encoun- 
tered more frequently in our series 
than in Rucker's 1958 report,' a rever- 
sal of the decline noted in his second 
report.’ The cause of these numerical 
differences was not evaluated in the 
present study. 

Neoplasm eaused 14.3% of all cases 
of paralysis involving the third, 
fourth, and s:xth cranial nerves, com- 
pared with earlier reports of 16.5% in 
1958' and 26.8% in 1966.* The greatest 
decline in ne@plasm-caused ocular mo- 
tor paralysis was in those cases involv- 

"ing the sixth cranial nerve: 14.6% of 
our cases as compared with 30.9% of 
Rucker’s cases. 

We found fewer eases of nasopha- 
ryngeal carcnema and intracranial 
chorodomas, and there were only 12 
cases of pentine glioma, four occur- 
ring in children younger than 15 years 
of age. This was an unexpected find- 
ing, compared with the 32 cases of 
pontine gliema reported in 1966 (21 in 
children); The fewer cases of neo- 
plasm-induced sixth-nerve palsy en- 
countered im this study may relate 
more to eurrent patterns of referral 

“than to either a true decline in these 
tumors or their penchant for interrup- 
tion of the sixth cranial nerve. 

The absence of any case of syphilitic 
paralysis is noteworthy. Earlier series 
from Wills Exe Hospital, Philadelphia, 
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found approximately a 10% incidence 
of isolated sixth-nerve? and third- 
nerve palsies. Rucker’? showed a 
decline from 13 cases overall in 1958 to 
only one in 1966. Different criteria for 
patient selection and contrasting so- 
cial strata of the clinical samples 
explain the lower incidence in the 
previous Mayo Clinic series'? com- 
pared with Wills'. The reduced preva- 
lence of syphilis or earlier and more 
effective treatment or both is no 
doubt responsible for our findings 
compared with Rucker's.' 

Recovery was noted in 483 cases 
(Table 9). The fourth nerve was slight- 
ly more likely to recover (53.5%), com- 
pared with the sixth (49.6%) and third 
(48.3%) nerves. The outlook for remis- 
sion when multiple nerves were 
involved was not favorable because of 
the relatively higher incidence of neo- 
plasm in these patients. 

Patients with palsies due to vascu- 
lar disease—that is, diabetes mellitus, 
hypertension, or atherosclerosis—fre- 
quently recovered (71%) regardless of 
the nerve affected. Patients who had 
solitary involvement with diabetes 
mellitus, hypertension, or atheroscle- 
rosis were equally likely to recover, 
and the coexistence of more than one 
condition did not result in a worse 
prognosis. Only 40% of the cases with 
head injury recovered. Those patients 
with a traumatic fourth-nerve lesion 
had a better prognosis than those with 
other injuries to other nerves because 
closed head trauma was more fre- 
quently seen in cases of trochlear 
nerve paralysis, whereas more forcible 
trauma usually causing skull fracture 
resulted in third- and sixth-nerve pal- 
sies. 

Patients with cranial nerve involve- 
ment with no known cause behaved 
like the group as a whole; approxi- 
mately 50% recovered. This figure is 
lower than expected and reflects the 
need for long-term follow-up. None- 
theless, it is apparent that the patient 
with an acquired paralysis of cranial 


nerves III, IV, and VI in whom no 
cause is found has a less favorable 
prognosis than the patient with crani- 
al nerve paralysis from a vascular 
cause. 

The proportion of cases in which the 
cause was undetermined remained 
embarrassingly high—26.3%, com- 
pared with earlier reports of 28.2%! 
and 21.1%.’ This high frequency was 
particularly discouraging because we 
have had the availability of CT since 
June 1973. We did not determine the 
frequency of the use of CT scanning 
in this study, but the incidence of 
cranial nerve paralysis of unknown 
cause was 23.6% since the introduction 
of CT techniques. 

We received responses from 127 
patients whose eranial nerve palsy 
had no causal diagnosis at last exami- 
nation. Only ten reported that the 
cause for the paralysis had been diag- 
nosed: five patients had a primary 
intracranial neoplasm, three had had 
multiple sclerosis develop later, one 
patient was found to have an intra- 
cranial aneurysm. and one patient had 
sarcoidosis of the CNS. Thus, there 
was a low yield of patients (ten of 127) 
for whom follow-up data allowed 
reclassification te a known cause of 
oeular motor parzlysis. We verify ear- 
lier findings? that the cause of 
approximately a fourth of all cases of 
ocular motor paralysis cannot be iden- 
tified. More extensive longitudinal 
studies on a great number of patients 
are needed. 
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Endothelial Mosaie in Fuchs' Dystrophy 


A Qualitative Evaluation With the Specular Microscope 


Ronald A. Laing, PhD; Howard M. Leibowitz, MD; Setsuko S. Oak; Romeo Chang, MD; 
Amado R. Berrospi, MD; JoAnn Theodore, MD 


* The progressive morphological 
changes of cornea guttata in Fuchs’ endo- 
thelial dystrophy have been characterized 
by clinical specular photomicroscopy. 
Five specific stages in the development of 
excrescences can be discerned using this 
in vivo technique. Several stages can be 
observed in the same cornea at a given 
time, although in most cases the majority 
of guttate changes seemed to have pro- 
gressed to the same stage of develop- 
ment. All five stages of cornea guttata 
discerned in this study can occur in a 
cornea Clinically free of edema. Two types 
of cornea guttata can be identified in vivo. 
One has a smooth, regular posterior sur- 
face, whereas the posterior contour of the 
second is irregular. 

(Arch Ophthalmol 99:80-83, 1981) 


ocal accumulations of collagen on 

the posterior surface of Descemet’s 
membrane are known as cornea gutta- 
ta. They apparently are formed by 
stressed or abnormal endothelial cells 
and appear as warts or excrescences 
of Descemet’s membrane. These 
structures characterize Fuchs’ endo- 
thelial dystrophy but are not patho- 
gnomonic for this entity; cornea gut- 
tata also occur as a result of aging’? 
and may be seen after corneal inflam- 
mation.? 
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Fuchs' endothelial dystrophy is a 
progressive disorder. Initially, central 
guttate endothelial changes are ob- 
served in the absence of biomicroscop- 
ically apparent alterations of the oth- 
er corneal layers or visual symptoms. 
During an interval that may span 
many years, the central endothelial 
protuberances become more numerous 
and prominent and begin to spread 
toward the corneal periphery. Edema 
of the corneal epithelium and stroma 
appears, causing blurred vision. Using 
specular microscopy, this study at- 
tempts to clinically characterize the 
progressive morphological changes of 
cornea guttata in Fuchs’ endothelial 
dystrophy. 


MATERIALS AND METHODS 


Specular photomicrographs were ob- 
tained on patients evaluated in the Trygve 
Gundersen Eye Clinic of University Hospi- 
tal, Boston, from 1974 to 1979 who were 
noted to have cornea guttata or other 
endothelial abnormalities. These endothe- 
lial photographs provide the data for this 
study. The clinical specular microscope (Bio 
Optics LSM-76a) was used im the contact 
mode, using either the original (Nikon 
W20X) applanating objective or the im- 
proved (Bio Optics W20X) cushioning 
objective lens. The specific method for 
obtaining the photomicrographs has been 
described.*° 


RESULTS 


Typically, when viewed with the 
clinical specular photomieroscope, an 
isolated excrescence of Descemet’s 
membrane appears as a dark area 
with a bright central spot. The reason 
for this appearance has been discussed 
in prior publications.’ However, care- 
ful evaluation shows that varying 
phases in the development of excres- 


cences can be discerned. Five specific 
stages have been identified. 


Stage 1 


The earliest form of cornea guttata 
is a dark structure with a single sharp- 
ly defined bright spot at its center 
(Fig 1, A and B). The structure is 
considerably smaller in size than an 
individual endothelial cell and gener- 
ally lies well within the confmes of the 
overlying endothelial cell boundary. 
We have not seen an excrescenee in 
this stage of development located 
adjacent to an endothelial cell bounda- 
ry, and the overlying cell mvar-ably 
appears normal in configuration. Sim- 
ilarly, neighboring endothelial cells 
seem normal. 


Stage 2 


In this stage (Fig 1, C and D), the 
excrescence is larger so that it almost 
approximates the average endothelial * 
cell in size. As the excrescence grows, 
the adjacent endothelial cells seem to 
take on a stretched appearance with 
their long axis directed toward the 
central bright spot of the excrescence. 
In those instances in which the exeres- 
cence approximates the overlying en- 
dothelial cell in size, adjacent cells 
seem to form a rosette. Often there 
are incomplete or missing cell bound- 
aries bordering the excrescence. The 
endothelium lying beyond the rosette 
of stretched cells seems to be unaf- 
fected. Seemingly these cells are not 
yet involved by the process cf excres- | 
cence formation. 


Stage 3 


Here (Fig 1, E and F), the excres- 
cence is considerably larger and many 
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Fig 1.—Specular photomicrographs and diagrammatic representations of various stages of cornea guttata in 
Fuchs dystrophy (x 100). A and B, Stage 1: Earliest form of cornea guttata seen by specular microscopy. 
Excrescences are smaller than individual endothelial cells. Dark areas are sides of excrescence. Bright spots are 
each e reflex from apex of an excrescence. C and D, Stage 2: Cornea guttata approximate average endothelial cell 
in size E and F, Stage 3: Cornea guttata are considerably larger than average endothelial cell. Adjacent endothelial 
cells are abnormal in appearance. G and H, Stage 4: Individual cornea guttata have coalesced and contain more 
than cne apical bright spot. Boundaries of adjacent endothelial cells are absent or difficult to identify (highlights in 
G, |, and J. retouched for publication). Stage 5: Coalesced excrescences and nearly complete disorganization of 
adjacent endothelial mosaic. Numerous bright structures presumably are collagenous material deposited at level of 
Descemet's membrane and/or on posterior corneal surface. (Fig 1, C, is from Laing et al.") 
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more endothelial cells seem to be 
involved. The dark structure seen with 
the specular microscope can now be 
five to ten times that of the average 
endothelial cell. The cells adjacent to 
the excrescence are distinctly abnor- 
mal in appearance; they are now 
grossly misshapen, with absent cell 
boundaries. Endothelial cells more dis- 
tant from the structure stil| seem 
unaffected by the process and retain 
their normal appearance. However, 
regions in which two or more excres- 
cences are sufficiently close so that 
the beginnings of coalescence are 
observed often are encountered. 

Two types of excrescences occur in 
this stage, although not necessarily in 
the same patient. The first, the 
smooth excrescence, is more common 
(Fig 2, A and B). Its central bright 
spot is well circumscribed and it is 
regular and round or oval in configu- 
ration, indicating that the posterior 
surface of the excrescence has a 
smooth, round shape. The second type, 
the rough excrescence, has a central 
bright spot that appears misshapen 
(Fig 2, C and D). It has a tortuous 
outline, or there are definite varia- 
tions in the degree of brightness with- 
in the boundaries of the spot. This 
suggests that the posterior surface of 
the excrescence is rough or wavy. 


Stage 4 


This stage is characterized by indi- 
vidual excrescences that have coa- 
lesced (Fig 1, G and H). The resultant 
structure has a multilobed rather than 
a round outline and contains more 
than a single bright spot within its 
boundaries. Individual excrescences 
seem to be randomly located so that 
their size at the time they begin to 
coalesce is highly variable. Conse- 
quently, the final multilobed struc- 
tures vary considerably in size. Endo- 
thelial cells located at a distance from 
these abnormal structures usually 
retain a normal shape but tend to be 
larger than normal. As more excres- 
cences coalesce, the cells between 
abnormal regions assume a progres- 
sively misshapen appearance. Coa- 
lesced excrescences are of both the 
smooth and the rough variety, like the 
individual structures from which they 
arise. 


Stage 5 


In the final stage able to be 
observed with the specular micro- 
scope, there is no longer an organized 
mosaic pattern of endothelial cells 
(Fig 1, I and J). No recognizable cells 
or cell boundaries are seen. The usual 
pattern of light gray cells outlined by 
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Fig 2.—Specular photomicrographs and diagrammatic representation of two types of 
cornea guttata ( x 100). A and B, Smooth excrescence (Ex) characterized by roughly 
circular dark area containing regular, circular bright apical spot. En indicates endothelial 
cell. C and D, Rough excrescence characterized by dark area containing irregular bright 
spot in which there are rancom variations of brightness. Ratio of bright to dark area is 
greater than encountered with smooth excrescences (highlights in C retouchec for 
publication). 


dark boundaries is reversed; instead, 
one sees bright boundaries surround- 
ing dark interior regions or discon- 
nected bright and dark areas. In this 
stage, the bright outlines are consid- 
erably brighter than the normal cell 
surface, indicating that in this region 
the index of refraction of the posteri- 
or corneal surface is greater than that 
of the normal endothelial cell. Pre- 
sumably, this appearance results from 
the deposition of collagenous material 
on the posterior cornea." 


COMMENT 


In patients with Fuchs’ dystrophy, 
the appearance of excrescences or 
warts on Descemet's membrane (cor- 
nea guttata) precedes the develop- 
ment of frank corneal edema and bul- 
lous keratopathy. These excrescences 
are considered to be evidence of a 
dystrophic endothelium, although 
they may be present for years and 
often become progressively more 
prominent in appearance before clini- 
cal evidence of endothelial decompen- 
sation is observed. However, ere is 
considerable variability in the size, 
shape, and number of excrescences 
found in an individual cornea, and 
edema does not develop in all patients 
with cornea guttata. Microscopic stud- 
ies show that at times excrescences 
are covered by endothelial cells, 
whereas at other times some excres- 
cences are devoid of an endothelial 
covering and are in direct contact with 
the aqueous humor.*' There is no 
information that directly relates the 
morphological characteristics of cor- 
nea guttata and the physiologie status 


of the adjacent endothelium. We are 
able to say little more than that there 
is an association of cornea guttata and 
corneal edema, but we cannot specifi- 
cally link the functional status of the 
endothelium to any particular aspect 
of the associated excrescences. 

Studies using ultrastructural tech- 
niques (ie, transmission electron mi- 
croscopy and scanning electron mi- 
croscopy) invariably are performed on 
edematous corneal tissue removed at 
the time of penetrating keratoplesty. 
Therefore, for the most part, they 
describe late changes of Fuchs’ dys- 
trophy. In contrast, the present study 
was limited to patients whose corneas 
either were free of edema or mani- 
fested only minimal forms of edema; 
moderate or advanced forms of edema 
prevent adequate visualization and 
photographic documentation of the 
corneal endothelium by specular mi- 
croscopy. Consequently, our observa- 
tions describe the early changes of 
Fuchs’ dystrophy. 

Our findings strongly suggest that 
the individual excrescence begins as a 
minute structure, substantially small- 
er in size than an individual endothe- 
lial cell, and that it gradually and 
progressively grows larger, presum- 
ably as a result of the deposition and 
incorporation of additional collagen. 
Initially, the endothelial cell lying 
behind the excrescence as well as 
neighboring endothelial cells all ap- ' 
pear normal, and our studies contrib- 
ute no information about the basic 
processes involved in the formatior of 
the excrescence. As the excrescence 
grows larger, it obscures our view of 
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the endothelial! cell lying directly 
behind it, but the neighboring endo- 
thelial cells begin to appear distinctly 
abnormal. Clearly, there are definite 
endothelial abrormalities in the ab- 
sence of clinically evident corneal ede- 
ma in patients with Fuchs’ dystrophy. 


"It is not clear whether the enlarged 


excrescence damages the endothelium 
or the @bnerma! endothelium manu- 
factures a larger excrescence. 

Two types of eornea guttata can be 
identified in vivo with the specular 
microscope. One has a smooth, regu- 
lar, posterior surface, whereas the 
posterior conteur of the second is 
irregular. A similar finding has 
evolved from ultrastructural studies 
that have identified rounded excres- 
cences and exerescences with a flat, 
broad posterior surface containing a 
central depression." " The latter um- 
bilicated exerescenees tend to be 
large, perhaps on the average larger 
than the rounded excrescences, sug- 
gesting that the irregular posterior 
surface may represent a maturation 
change and that that particular 
excrescenee is long-lived. In any 
event, we were unable to differentiate 
between the endothelial changes adja- 
cent to the twe types of cornea gutta- 
ta and we cannet identify either type 
as a specific contributor to endothelial 
decompensation. 

All five stages in the development 
of cornea guttata described in this 
study can occur in a cornea clinically 
free of edema. Not surprisingly, sev- 
eral stages can be observed in the 
same cornea at a given time, although 
in most cases the majority of cornea 
guttata seemed to have progressed to 
the same stage of development. We 
had hoped to clearly document that 
the more advanced stages of develop- 
ment were correlated with clinically 
prominent cornea guttata seen with 
the slitiamp biomicroscope and with 
early endathelial decompensation and 
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edema. Although our studies suggest 
this, many exceptions were observed 
and we are unable to pronounce such a 
correlation with certainty. We have 
encountered a cornea with prominent 
cornea guttata on slitlamp examina- 
tion and with early epithelial and stro- 
mal edema in which we observed pri- 
marily stage 1 guttate changes with 
the clinical specular photomicroscope. 
Similarly, we have studied a cornea 
with primarily stage 3 changes by 
specular photomicroscopy in which 
biomicroscopic signs were limited to 
an occasional, tiny, pigmented deposit 
on the central endothelium; we could 
identify neither definite guttate 
changes nor edema with the slitlamp 
biomicroscope. 

To date, patients with predomi- 
nantly stage 4 and/or stage 5 changes 
invariably exhibit biomicroscopic evi- 
dence of Fuchs’ dystrophy, though not 
necessarily edema. This apparent dis- 
crepancy (advanced cornea guttata 
but no edema) may mean that in the 
frankly edematous cornea there are 
still more advanced changes asso- 
ciated with physiological decompensa- 
tion of the endothelium. Equally like- 
ly, however, is the possibility that the 
discrepancy reflects the limited area 
of the endothelium that we observed 
with the clinical specular microscope. 
Current instrumentation does not per- 
mit us to identify specific points on 
the endothelium and to return and 
examine that specific area on subse- 
quent examination. We are unable to 
map out the endothelium, so that in 
any given case of Fuchs’ dystrophy we 
do not know the percentage of its 
involvement by stage 4 and 5 changes. 
Although the degree of clinical disease 
may be correlated with the size of 
evolving cornea guttata, unquestiona- 
bly it is also correlated with their total 
number, particularly the total number 
of advanced changes. Investigation of 
this aspect of the problem must await 
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the appropriate technical advances in 


the development of the specular 


microscope. 
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Photocoagulation 


Its Effect on the Corneal Endothelial Cell Density of Diabetics 


George J. Pardos, MD, Jay H. Krachmer, MD 


è The endothelium of 40 eyes from 38 
diabetics were examined before and after 
argon photocoagulation. Twenty-two eyes 
were reexamined six weeks postopera- 


lively. Changes in endothelial cell density 


were compared with regard to the energy 
delivered to the eye. There was no statis- 
tically significant change in the endothe- 
lial cell density in the immediate postop- 
erative period. A statistically significant 
but small change in endothelial cell densi- 
ty was found in the six-week follow-up 
group when cell density was compared 
with energy delivered to the eye by the 
argon laser photocoagulator. Implications 
and possible causes for these observa- 
tions are discussed. 
(Arch Ophthalmol 99:84-86, 1981) 


hotocoagulation has become a valu- 

able modality in the practice of 
ophthalmology. Its use in panretinal 
photocoagulation has been shown to 
be effective in retarding much of the 
morbidity associated with prolifera- 
tive diabetic retinopathy. However, 
like any invasive procedure, there are 
risks and complieations, associated 
with its use, which have been well 
documented in the literature.** Reti- 
nal and choroidal hemorrhages, pre- 
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retinal membrane contraction, exuda- 
tive detachments, and changes in the 
visual field are but a few of the com- 
plieations resulting from a process 
that works by retinal tissue destruc- 
tion.* 

Anterior segment complications 
have also resulted from argon laser 
and xenon arc pho:ocoagulation.*^ 
These range from iris atrophy and 
burns to striate keratopathy, corneal 
edema, epithelial erosions, and corneal 
neovascularization. In several cases, 
the stromal edema persisted or pro- 
gressed to bullous keratopathy.*** 
Permanent bullous keratopathy and 
other corneal complications may be a 
result of endothelial ce] destruction or 
decreased cell function due to photo- 
coagulation. 


The purpose of this study was to. 


determine if alteration of endothelial 
cell morphology or density after argon 
laser panretinal photocoagulation 
could be documented. 


MATERIALS AND METHODS 


Forty eyes of 38 diabetic patients rang- 
ing in age from 17 to 77 years were studied. 
Each patient had been diagnosed as having 
diabetes for at least 14 years, and all had 
diabetic retinopathy requiring panretinal 
photocoagulation as outlined in the Diabet- 
ic Retinopathy Study Research Group.’ 
Patients with a history of ocular surgery, 
trauma, iritis, glaucoma, or Fuchs’ endo- 
thelial dystrophy were excluded from the 
study. 

The patients’ eyes were dilated with 24% 
phenylephrine hydrochloride and 1% cyclo- 
pentolate hydrochloride. Prior to photoco- 


agulation, the patients were examined 
with the slitlamp. Central corneal thick- 
ness was measured by a pachymeter and 
intraocular pressure was measured by 
applanation tonometry. A noncontact spe- 
cular microscope was used to obtain three 
central endothelial cell photographs. The 
angle of the slit beam with relation to the 
camera was held at 60° to maintain unifor- 
mity in magnification. Two percent me- 
thyleellulose and a contact lens were used 
to visualize the posterior pole. An argon 
laser photocoagulator was then used to 
apply the appropriate retinal burns. From 
13.4 to 280.3 joules (exposure in sec- 
ond X watts x number of exposures) was 
generated at the aperture of the laser and 
delivered to the eye during a period of 60 
minutes. An average spot size of 500 um 
was used. The degree of photocoagulation 
depended on the extent of retinopathy, the 
clarity of the media, and the patient's 
comfort. Within 30 minutes after pho-oco- 
agulation, corneal thickness and IOPs were 
determined. Three central endothelial cell 
specular photographs were repeated. 
Twenty-two of the original 40 eyes were 
reexamined six to eight weeks after photo- 
coagulation. Most of the 18 eyes unavail- 
able for follow-up resulted from the 
patients' being sent to their referring oph- 
thalmologist for postoperative care. In- 
traocular pressure, pachymetry, and cen- 
tral endothelial cell photographs were 
obtained at that time. 

The endothelial cell pMatographs were 
projected using the fixed frame method 


previously described to determine the - 
endothelial cell density. The endothelial ° 


cell densities from three photographs were 
used to determine the mean value for each 
cornea. Representative photographs, one 
from each of the three study periods, were 
compared for each patient to evaluate mor- 
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phologie changes between these groups. 
This was accomplished by projecting the 
photographs from the three groups and 
comparing them visually in a subjective 
manner, with regard to degree of pleomor- 
phism and guttate changes. 

The error inherent m the fixed frame 
qynethed ef determining endothelial cell 
density was established by finding the 
mean errer resulting from three separate 
endothelial eell counts from the same pho- 
tograph. The mean error between three 
separate photographs of the same area was 
similarly determined. 


RESULTS 


The error inherent in the fixed 
frame method of determining endo- 
thelial cell density was found to be 
+ 5.67%. No statistical difference was 
noted between the preoperative, im- 
mediate, and six-week postoperative 
IOP or corneal thickness. However, 
pachymetric measurements in the im- 
mediate postoperative period may be 
less accurate because of irregular cor- 
neal mires resulting from contact lens 
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Fig 1.—Best-fit regression curve for data comparing percent change in endothelial cell 
density to energy in joules delivered by argon laser photocoagulator in immediate 
postoperative period. Regression curve describes equation Y = +.007X + 2.96, where 
Y represents percent change in endothelial cell density and X, joules delivered. Postive 
values for Y represent decreased endothelial cell density. 
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Fig 2.—8Best-fit regression curve for data comparing percent change in endothelial cell 
density to energy im joules delivered by argon laser photocoagulator in six-week 
follow-up group. Best-fit regression curve expressed by equation Y = + .029X — 2.82, 
where Y represents percent change in endothelial cell density and X, joules delivered. 
Positive values for Y represent decreased endothelial cell density. 
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applanation. No cbvious morphologie 
changes were noted when comparing 
photographs from the three study 
periods from the same patient. None 
of the patients examined had keratop- 
athy evident by slitlamp examina- 
tion. The preoperative endothelial cell 
density varied frcm 1,692 to 3,328/ sq 
mm. The linear regression curve for 
this population was without statistical 
significance from an age-matched 
control. There was no correlation 
regarding change in cell density to 
either preoperative cell density or the 
age of the patient. The extent of 
photocoagulation was independent of 
the preoperative cell density. 

To evaluate the immediate effect of 
photocoagulation on endothelial cell 
density, a best-fit regression curve 
was plotted for a graft comparing the 
joules delivered te the percent change 
in endothelial cell density (Fig 1). The 
hypothesis that the slope was equal-to 
zero was computed to determine the 
significance of this relationship. Sev- 
eral increased values for percent 
change in endothelial! cell density 
were obtained reflecting the error 
inherent in the procedure. The slope of 
the curve was essentially flat, indicat- 
ing no statistical correlation between 
percent change in endothelial cell den- 
sity and number of joules delivered to 
the eye in the immediate postopera- 
tive period (P > 05). 

A similar comparison was made for 
the group evaluated six weeks after 
photocoagulation (Fig 2). Several in- 
creased values for percent change in 
endothelial cell density were again 
seen; their significance is as afore- 
mentioned. The slope for this curve 
was approximately four times steeper 
than the immediate postoperative 
regression curve. A statistically sig- 
nificant relationship (P = .05) was 
found between the percent change in 
endothelial cell density and the num- 
ber of joules delivered to the eye. 


COMMENT 


The incidence of corneal complica- 
tions resulting from argon laser pho- 
tocoagulation has been reported to be 
between 0.15 and 0.15%.’ Anecdotal 
cases of keratopathy resulting from 
argon laser anc xenon arc retinal 
photocoagulation have also been re- 
ported, but without quantitating the 
amount of radiant energy delivered to 
the eye. 

The possibility that the examined 
diabetic eyes were more prone to inju- 
ry than aged-matched controls could 
not be excluded by the protocol. How- 
ever, the difference in endothelial cell 
density between diabetics with prolif- 
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— erative disease and age-matched con- 


trols has been found to be without 
statistical significance." Except for 
being diabetic with proliferative dis- 
ease and its possible implication 


. regarding endothelial cell function, 


the corneal endothelium was consid- 
ered normal prior to treatment. 

In this study, despite the use of up 
to 280 joules of radiant energy deliv- 
ered to the eye, no clinically signifi- 
cant corneal complications were not- 
ed. Evaluation of the immediate post- 
operative endothelial cell density 
showed no statistical difference with 
regard to radiant energy delivered. In 
evaluating the six-week follow-up 
group, a P value equal to .05 was 
obtained relating the decrease in 
endothelial cell density to the energy 
delivered by the laser. Although sta- 
tistically significant, the P value is 
barely under the conventional cutoff 
for no statistical significance 
(P> .05). Also the decrease in endo- 
thelial cell density proportional to the 
energy delivered by the laser was 
found to be small. Although the rela- 
tionship between change in cell densi- 
ty and energy delivered to the eye was 
statistically significant, the small val- 
ues obtained regarding decreased cell 
density, coupled with the P value, 
make the significance of this relation 
open to cautious interpretation. 

Assuming only probable statistical 
significance, this finding is not with- 
out precedent. Endothelial cell de- 
struction has been produced by focus- 
ing the radiant energy generated by 
an argon laser on the endothelium." 
However, focal cellular destruction 


2 . need not be implicated to explain the 
-~ decreased cell density in the six-week 


follow-up group. Radiant energy is 
known to be converted to thermal 
energy in the eye. Thermocouple read- 
ings of the retina have shown a tem- 
perature elevation from 17 to 26 °C 
after delivery of 360 joules/sq em of 
retina. Similar thermocouple mea- 
surements of rabbit cornea after 
xenon arc photocoagulation have 
shown a temperature increase of 
greater than 10 °C despite the beam 
being focused on the retina." It is 
perhaps the temperature increase in 
the cornea that leads to endothelial 
cell destruction and the resulting 
decrease in cell density observed in 
the six-week follow-up group. 

Other evidence suggesting this ex- 
planation is found in the literature. 
The incidence of corneal complications 
after argon laser photocoagulation 
decreased appreciably when the cor- 
neal beam diameter was increased 
from 100 to 1,000 um for the same 
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retinal spot lesion. It was thought 
that the absorbed corneal thermal 
energy was dissipated over a much 
larger area and therefore less apt to 
injure the corneal endothelial cells. 
The six-week follow-up data sug- 
gest a direct relationship between 
decreased endothelial cell density and 


energy delivered to the eye by the 


argon laser. The lack of morphologic 
differences when comparing specular 
photógraphs from the same patients 
during the three study periods could 
be explained on the basis of diffuse 
thermal endothelial cell dysfunction 
as opposed to focal destruction. Unlike 
focal destruction of endothelial cells 
by laser where discrete areas of 
absent or altered cells are evident,” a 
thermal injury would result in a dif- 
fuse area of cellular dysfunction, 
greater in the path of the beam. A 
heterogenous population of endothe- 
lial cells may exist with varying sus- 
ceptibility to the temperature eleva- 
tions resulting from photocoagulation. 
The data would imply that these 
injured cells then drop out of the 
endothelial monolayer and that heal- 
ing is then accomplished by sliding of 
the surrounding cells. However, the 
immediate postoperative specular 
photographs may have been taken too 
soon after treatment to reflect these 
changes. Healing may be completed 
by six weeks, which explains why the 
specular photographs taken at that 
time show no obvious morphologic dis- 
parity between the other two study 
periods. The finding is eorroborated 
by the observation that cat corneal 
endothelium can form a confluent 
normal monolayer within a month 
after sustaining a 10% endothelial cell 
lesion.^ Unfortunately, the logistics 
of the study precluded taking specular 
photographs between the immediate 
postoperative period and the six-week 
follow-up period. A further study 
examining this time period may dem- 
onstrate altered cellular morphology, 
reflecting the healing proeess. 

With endothelial cell destruction 
directly proportional to the energy 
delivered by the argon laser, the sur- 
geon could elect to treat patients with 
a decompensated cornea or borderline 
endothelial cell density in several 
short sittings. By treating such a 
patient during several days, instead of 
one sitting, the possibility of endothe- 
lial cell destruction resulting from 
thermal energy conversion might be 
minimized, as would the resulting 
complications. 

This clinical study demonstrated 
that when a large amount of energy is 
delivered by panretinal photocoagula- 


tion, the endothelial cell density can 


be effected. A histopathologic study is 
presently being conducted to define 
this dose-response relationship in 
more detail. Although the tota. per- 
cent of cells destroyed is very small, it 
may be important in cases with bor; 
derline corneal endothelial cell func- 
tion. 


Bob Taylor and Connie Fountain assisted in 
this investigation. The Retina Service at the 
University of Iowa's Department of Ophthalmol- 
ogy referred their patients to us. 


Nonproprietary Name and 
Trademarks of Drug 


Phenylephrine hydrochloride—Consdrin, 
Efricel, Neo-Synephrine Hydrochbride, 
Nose Drops-Spray, Pheny!-Drane, Sy- 
nasal. 


References 


l. Preliminary report on effects of photocoag- 
ulation therapy, The Diabetic Retinopathy Study 
Research Group. Am J Ophthalmol 1976;81:383- 
395. 

2. Campbell CJ, Rittler MC: The effects of 
lasers on the eye. Ann NY Acad Sei 1969;168:627- 
633. 

3. Little HL: Complications of argon laser 
retinal photocoagulation: A five-vear-study. Int 
Ophthalmol Clin 1976;16:145-159. 

4. Zweng HC, Little HL, Hammond AH: Com- 
plications of argon laser photocoagulation. Trans 
Am Acad Ophthalmol Otolaryngol 1974;78:195- 
204 


5. Wallow IH, Davis MD: Clinicopathologic 
correlation of xenon arc and argen laser photo- 
coagulation: Procedure in human diabetic eyes. 
Arch Ophthalmol 1979;97:2308-23 5. 

6. Kanski JJ: Anterior segment complications 
of retinal photocoagulation. Am J Ophthalmol 
1975;79:424-427. 

7. Pfister RR, Schepens CL, Lemp MA, et al: 
Photocoagulation keratopathy. Arch Ophthalmol 
1971;86:94-96. 

8. Abraham RK, Miller GL: Outpatient argon 
laser iridectomy for angle-closure glaucoma: A 
two-year study. Trans Am Acad Ophthalmol 
Otolaryngol 1975;79:529-538. 

9. Four risk factors for severe visual lcss in 
diabetic retinopathy: The third report from the 
Diabetic Retinopathy Study, The Diabetic Reti- 
nopathy Study Research Group. Arch Opi thal- 
mol 1979;97:654-655. 

10. Bourne WM, Kaufman HE: Specular 
microscopy of human corneal endothelium in 
vivo. Am J Ophthalmol 1976;81:319-323. 

11. Pardos GJ, Krachmer JH: Comparisen of 
endothelial cell density in diabetics and a control 
population. Am J Ophthalmol 1980:90:172-174. 

12. Nash TP, Wickham MG, Binder PS: Cor- 
neal damage following focal laser intervertion. 
Exp Eye Res 1978;26:641-650. 

13. Priebe LA, Cain CP, Weleh AJ: Tempera- 
ture rise required for production of mirimal 
lesions in the macaca mulatta retina. Am J 
Ophthalmol 1975;79:405-413. 


14. DeGuillebon H, Eng D, Pfister R, et al: . 


Corneal temperature measurements during reti- 
nal photocoagulation. Arch Ophthalmol 
1971;85:712-717. 

15. VanHorn DL, Sendele DD, Seideman 3, et 
al: Regenerative capacity of the corneal endcthe- 
lium in rabbit and cat. Invest Ophthalmol Viz Sci 
1977;16:597-613. 


Photocoagulation—Pardos & Krachmer 


ee —— <<< 4 ee ee ee ee eee ae 


yw 


™ 


~ 


Keratoconjunctivitis and Soft Contact Lens Solutions 


Perry S. Binder, MD; Donald M. Rasmussen, OD; Michael Gordon, MD - 


e Three patients with soft contact 
lenses had acute-onset of a red eye that 
clinically appeared consistent with an 
adenoviral keratoconjunctivitis. The signs 
and symptoms cleared within five to ten 
days in all three patients. When the 
patients reinserted their lenses after their 
initial episcdes, the same signs and 
symptoms again eeveloped, including fol- 
licular conjunctiwitis, punctate keratitis, 
and subepithelial infiltrates. All three were 
using preserved solutions for soft lens 
disinfection, and when switched to ther- 
mal disinfection with saline tablets, a 
recurrence of the syndrome did not devel- 
op when the lenses were replaced. This 
syndrome seems related to a toxic or 
allergic reaction to the preservatives in 
the contact lens disinfecting solutions. 
Similar patients who have an acute or 
chronic, red, irrtatec eye should stop 
their lens wear and later should change 
their disinfectior technique to one that 
uses unpreservee saline solution to elimi- 
nate the prcblem. 


' (Arch Ophthalmol 99:87-90, 1981) 


The patient who has a red eye is a 


source of great concern, but the 
patient with contact lenses who has a 
red eye is a un:que problem, because, 
in addition to being subject to the 
same diseases zs the general ophthal- 
mie populatioa, the contact lens 
patient has a permanent corneal for- 
eign body thzt creates uncommon 
pathophysiologye changes associated 
with numerous complications. Re- 
cently, there Lave been several de- 
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scriptions of patients in whom red 
eyes have developed without giant 
papillary changes while using chemi- 
cal disinfection of their lenses."^ The 
causes have been postulated to be 
"allergie," ** an adenoviral infec- 
tion,^'" or a toxic reaction to lens 
disinfecting solutions and/or concomi- 
tant ocular medications.' ^ 

We describe three patients who had 
a sudden onset of red eyes resembling 
an episode of acute epidemic kerato- 
conjunctivitis while wearing cosmetic 
soft contact lenses that we suspect 
was produced by the contact lens solu- 
tions used for disinfection. 


REPORT OF CASES 


Case 1.—A 29-year-old man was fitted 
for the first time with a bufileon A soft 
contact lens on Feb 13, 1978. He had never 
worn hard or soft contact lenses and denied 
any previous ocular problems. Two hours 
after the fitting of the lenses, he com- 
plained of ocular irritation, redness, and 
itching. He returned to the office, the 
lenses were removed, cleaned with pre- 
served saline solution, and reinserted. 
Three hours later, he noted a swelling of 
his eyelids, ocular hyperemia, and severe 
ocular itching. Two hours later, he had such 
severe discomfort he had to remove his 
lenses. He was referred for consultation 20 
hours after the initial contact lens fit- 
ting. 

He admitted a history of previous posi- 
tive allergy tests to house dust, molds, 
pollens, animal hair, and dander. He had a 
severe immediate hypersensitivity reac- 
tion during a previous retrograde intrave- 
nous pyelogram (IVP) and a similar reac- 
tion to the topical application of povidone- 
iodine to his leg. There were no family 
members with atopic diseases. He was not 
taking systemic or ocular medications. 

The best corrected visual acuity in both 
eyes was 6/6. There were no palpable 
preauricular or submandibular lymph 


nodes. The patient had severe bilateral 
erythema and edema of the eyelids, with a 
profuse watery conjanctival discharge. Col- 
larettes were present at the base of the 
upper eyelid lashes. There were severe 
bilateral conjunctival hyperemia and dif- 
fuse follicular changes only in the inferior 
palpebral part of the conjunctiva. There 
was one focal subconjunetival hemorrhage. 
There was diffuse, bilateral, superficial, 
punctate corneal stippling with 0.25-mm- 
diameter superficial corneal infiltrates at 
the level of Bowman’s layer in the right 
eye. There was no evidence of a conjuncti- 
val foreign body or aqueous cell and flare. 
Since the patient cl nically seemed to have 
an acute adenoviral infection, he was 
treated with 10% sulfacetamide sodium 
ophthalmic drops six times a day and warm 
compresses. Cultures of the conjunctiva 
and cytologic smears of the conjunctival 
epithelium were not performed. 

The patient returned in 48 hours, with 
greatly improved symptoms and appear- 
ance. The visual acuity was unchanged, he 
was comfortable, the hyperemia was mini- 
mal, and there was no evidence of the 
corneal lesions, but the subconjunctival 
hemorrhage and follicular changes re- 
mained. The patient was instructed to 
switch to thermal disinfection using saline 
tablets. His ocular examination findings 
were entirely normal one week later, and 
he has since remained asymptomatic. 
Superficial dermal scateh tests (patch test- 
ing) for thimerosal. the artificial tears used 
by the patient, povidone-iodine, mercury 
bichloride, thimerosal, nickel sulfate, po- 
tassium dichromate, hexachlorophene, and 
mercaptobenzothiazole were negative. 

Case 2.—A 31-year-old hypertensive man 
was first examined on May 12, 1978, twen- 
ty-four hours after he was fitted with soft 
centact lenses (Tetrafileon A). He had nev- 
er worn hard or soft contact lenses. He was 
fitted by an optometrist, the lenses were 
dispensed by an optician, and he was given 
instructions for chemical disinfection us- 
ing standard solutions consisting of a sur- 
factant and preserved saline solution. Four 
hours after the lenses were inserted, he 
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noted a severe bilateral foreign-body sen- 
sation and photophobia and went to the 
emergency room. In the past, he had had a 
severe immediate hypersensitivity reac- 
tion after an IVP, but he denied any 
previous eye problems. He had a history of 
asthma as a child and later in life had 
hypertension that was medically con- 
trolled. 

On examination, the best corrected 
visual acuity was 6/7.5 OD and 6/5 OS. 
There was a palpable right periauricular 
node. The eyelids and margins were clear. 
He had a bilateral watery discharge, the 
conjunetiva was severely hyperemie, and 
there was a moderate bilateral follicular 
response in the inferior palpebral part of 
the conjunctiva. Both corneas had diffuse 
superficial punctate staining with diffuse 
subepithelial infiltrates. There were no 
aqueous cell and flare, and the remainder 
of the examination results were unremark- 
able. 

The lenses were removed, and the 
patient was treated with chloramphenicol 
drops six times a day. Within five days, 
there was no sign of ocular inflammation, 
and at nine days, the follicles and subepi- 
thelial infiltrates were gone. The patient 
was instructed to use thermal disinfection 
with saline tablets but chose to repeat the 
chemical disinfection of his lens with the 
same surfactant-preserved saline solu- 
tions. He restarted lens wear ten days 
after his initial episode, and four hours 
after reinserting the freshly disinfected 
lenses, photophobia and severe bilateral 
ocular hyperemia developed with burning 
and itching. 

On reexamination, the visual acuity was 
6/9 OD and 6/5 OS. His examination 
results were exactly the same as it had 
been ten days earlier, with recurrence of 
the follieular response and the subepithe- 
lial opacities. Viral cultures of the conjunc- 
tiva were negative, and bacterial cultures 
showed normal conjunctival flora. Giemsa 
smears of the conjunctiva demonstrated 
epithelial cells, neutrophils, and eosino- 
phils. He was treated with chloramphenicol 
drops six times a day and warm com- 
presses. He returned in 48 hours, with 
moderate relief of symptoms; within five 
days, the corneas were clear and the folli- 
cles were gone. The patient switched to 
thermal disinfection with saline tablets. 
Results of his examination were normal 
ten days later, and he had no further 
problems when lens wear was restarted. 
Dermal patch testing was not performed. 
He has since remained asymptomatic. 

CasE 3.—A 33-year-old man had been 
wearing bufilcon A soft contact lenses for 
six months using chemical disinfection 
with weekly enzymatic cleaning; itching 
and burning developed in his left eye on 
Jan 12, 1979, that forced him to remove his 
contact lenses. Three days later, on exami- 
nation, he had severe left conjunctival 
hyperemia, with a best corrected visual 
acuity of 6/6 OU. On slit-lamp examina- 
tion, he had diffuse punctate epithelial 
keratitis OS with a follieular conjunetivitis, 
and his condition was diagnosed as epi- 
demic keratoconjunctivitis. He was treated 
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with topical sulfacetamide drops, and with- 
in seven days his symptoms, follicular 
response, and punctate epithelial staining 
had cleared. The lenses were removed a 
total of three weeks, during which time the 
lenses were thermally disinfected using 
preserved saline solution. 

Three weeks after his initial episode, he 
replaced the lenses in both eyes, and within 
24 hours he had a red, hyperemic left eye, 
with recurrence of subepithelial infiltrates 
and punctate epithelial keratitis and a 
recurrence of the unilatera! follicular con- 
junctivitis; visual acuity remained at 6/6. 
The lenses were removed, and after one 
week, the subepithelial infiltrates, the 
punctate epithelial keratitis, and the ocular 
hyperemia cleared. After one month with- 
out contact lenses, he was refitted with 
new bufileon A soft contact lenses and 
within 24 hours, the same symptoms of 
ocular hyperemia and burning developed in 
his left eye and manifested as a follicular 
conjunctivitis, subepithelial infiltrates, and 
a punctate keratitis; visual acuity was 
decreased to 6/9. All findings cleared with- 
in seven days of cessation of lens wear. He 
did not wear any lenses for two months. 
During this time, he had a negative dermal 
scratch test for the preserved saline solu- 
tion. No other dermal scratch tests were 
performed. He later plaeed a few drops of 
the same preserved saline solution in his 
left conjunctival sac; this did not produce 
any ocular irritation or hyperemia. The 
second pair of lenses were cleaned numer- 
ous times in nonpreserved saline solution, 
and when replaced in his left eye, the 
lenses failed to produce ocular hyperemia. 
Bacterial and viral cultures ef the conjunc- 
tiva or lens case were not done. He has 
since remained asymptomatic. 


COMMENT 


The contact lens patient in whom a 
red eye develops must be considered 
to have an infection until proved 
otherwise. Although these patients 
are subject to development of any of 
the well-known causes of the red eye 
(conjunctivitis, iritis, and others), be- 
cause of the presence of a chronic 
corneal foreign body that affects the 
physiological condition of the cornea 
(and possibly the conjunetiva), there 
are additional diagnoses that one must 
consider, eg, corneal anoxia, lens abnor- 
malities, and corneal erosions.’ Al- 
though the ocular flora is not affected in 
healthy persons wearing soft contact 
lenses,'* a recent report' documents 
bacterial corneal ulcers in patients 
wearing cosmeticsoftcontact lenses. In 
many of these infected cases, the prob- 
lem has been attributed to improper 
disinfection procedures.’ Because of 
the possibility of infectious keratitis, 
the contact lens patient who complains 
of a red, irritated eye should be seen 
immediately to rule out this potentially 
vision-threatening complication. 

Infection with Chlamydia sp has 


been thought to be a cause of a chronic 
red eye in contact lens wearers, but 
this has not been confirmed." There is 
also some evidence that inclusion con- 
junetivitis does tend to worsen during 
soft contact lens wear." Follicular 
conjunctivitis has been described with 
soft contact lens wear" without other 
evidence of external ocular infection. 
Some of these cases have been treated 
as if they were inclusion conjurctivi- 
tis, since the clinical manifestation 
and age group were correct for chla- 
mydial infection. The need for anti- 
biotic treatment for systemic effects 
to eradicate this infection is well 
known, but many of the cases cf red 
eyes in contact lens wearers are usual- 
ly treated only with topical antibio- 
tics. If antibiotic treatment for sys- 
temic effects is not instituted, the 
conjunctivitis may seem to “recur.” 

Adenovirus has been reported to 
have been cultured from the contact 
lens case of a patient with a recurrent 
bilateral keratoconjunctivitis,’ but ad- 
enovirus does not usually produce 
recurrent disease. Adenovirus has 
been cultured from the conjunctival 
flora in one immunosuppressed case" 
and may occur as a normal inhabitant 
of the ocular flora. 

Bacteria have recently been found 
adherent to the surface of soft contact 
lenses and may play a role in inducing 
ocular irritation.^ The normal con- 
junctival flora has recently been dem- 
onstrated to contain anaerobic organ- 
isms that may also play a role in some 
cases of conjunctivitis associated with 
contact lens wear. Other unusual 
cases of keratoconjunctivitis occur- 
ring in soft lens wearers that were 
suspected of being infectious in cause 
have been reported." 

Although the polymer of methyl- 


methacrylate is nontoxic, the morom- : 


er may be toxic to the corneal epithe- 
lium.**?** Assuming proper manufac- 
turing techniques, this cause of a red 
eye is of minimal importance and has 
not been adequately documented. 
Corneal and conjunctival toxic reac- 
tions produced by contact lens solu- 
tions and preservatives, although in- 
frequently thought of as a cause of the 
red eye, have been reported.'5:22:2* 
Many lens solutions contain preserva- 
tives that are well-known ocular -rri- 
tants and epithelial toxins. Soft 
contact lens solutions are usually a 


combination of normal saline solution, 


a preservative, and a chelating agent 
(Table). Of the more common preserv- 
atives, benzalkonium chloride is used 
in approximately 50% of ophthalmic 
solutions, chlorobutanol in approxi- 
mately 25%, and the mercurial agents 
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er 


Sodium Borate 
and 
Boric Acid* 


Sodium 
Chloride 


Solution B 
Solution C 
Solution D 


0.796 
Isotonic 
Isotonic 
Isotonic 


Solution G 


+*+, present. —, absent. 


Sodium 

Ethylene- 

diamine- 

tetraacetic Thimerosal, 
Acid, 96 % 


Chlorhexidine 
Gluconate, 





tContains octylphenoxy ethanol and hydroxyethylcellulose. 
iContains sodium phosphate, hydroxyethylcellulose, polyvinyl alcohol, and tyloxapol (wetting 


agent). 


in approximately 20%.** The percent- 
age of solutions using chlorhexidine 
has not been reported. A description 
of these preservatives and their 
modes of action are reported else- 
where,- 

Thimerosal (o-ethylmercurithioben- 
zoate), an organic mercury compound, 
has been shewn to be more highly 
sensitizing than all of the other pre- 
servatives’°*"*' and has been re- 
ported to 5e responsible for many 
cases of “allergy” to«contact lens solu- 
tions,^:7-* A recent study? has 
demonstrated that soft lenses made of 
hydroxyethylmethaerylate (HEMA) 
with a water content of 35% tended to 
absorb an amount of thimerosal equiv- 
alent to ite water content. When the 
lenses wer» leached in 0.976 sodium 
chloride for more than two weeks, all 
the thimer»sal was leached out. Dif- 
ferent lenses containing "physiologi- 
cal polymers” retained more thimero- 
sal than HEMA using a 42% hydrated 
lens and failed to release it after more 
than two weeks of leaching. The lon- 
ger either lens material was soaked, 
the more thimerosal was taken up. 


” The author speeulated that a lens that 


releases more preservative would be 
more irritzting.^ 

Chlorhexidine gluconate has been 
demonstrated to bind to soft contact 
lenses" and to be released slowly 
when worr, with small quantities re- 
leased to bind to the cornea." It has 
recently been reported to be topically 
sensitizing when used in contact lens 
solutions. Using a rabbit model, 
MacKeen and Green“ demonstrated 
that continuous soaking of lenses in 


- 0.005% chlorhexidine produced higher 


lens level- of the preservative than 
lenses worn daily. They speculated 
that the preservative is either lost to 
the tears or competes with tear com- 
ponents fer lens-binding sites. Their 
study suggested that smaller soaking 
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volumes and increased duration of 
wear would produce smaller concen- 
trations of preservative in the lens." 

Allergic reactions in the presence of 
contact lenses may exist in several 
forms. Compounds such as chlorhexi- 
dine and thimerosal are well-known 
sensitizers and may be solely responsi- 
ble for allergic symptoms, or they may 
combine with tear mucoproteins on 
lens surfaces to act as irritants or 
allergens.* Numerous studies have 
demonstrated deposits on the outer 
surface of soft contact lenses that 
were visible clinically; however, we 
have used scanning electron micros- 
copy to demonstrate similar deposits 
on the surface of used lenses that were 
not clinically apparent. The role these 
subclinical deposits play in binding 
preservatives and/or inducing ocular 
irritation is unclear. Treatment of 
suspected contact lens allergic reac- 
tions consists of removing the aller- 
gen (stopping lens wear)"; changing 
or improving the lens-cleaning meth- 
od’; changing solutions to nonpre- 
served saline solution, enzymatic, or 
other forms of lens treatment to 
remove deposits such as ultrasound or 
abrasives; use of artificial tears and 
lubricating ointments; changing from 
one lens manufacturer to another; and 
occasionally using concomitant topical 
glucocorticoids if the reaction is 
severe. Conjunctival and lens eultures 
for bacteria and viruses may be indi- 
cated in severe cases to rule out the 
possibility of infection. 

We have described three patients 
whom we believe demonstrate an al- 
lergic or toxic reaction associated with 
soft contact lens disinfecting solu- 
tions. In none of these cases were 
there any physical abnormalities of 
the lenses to produce surface irrita- 
tion. In all three cases, the lens fits 
were adequate, which would exclude 
the anoxic overwear syndrome as a 


cause of the ocular hyperemia. Viral 
infections, although not specifically 
ruled out in two of the cases, are 
unlikely because of the time sequence 
of events, rapid resolution, rapid 
recurrence of symptoms when the 
lenses were replaced, and cessation of 
symptoms when unpreserved saline- 
thermal disinfection solution was 
used. These cases closely resemble 
previously reported eases that were 
thought to be caused by sensitivity to 
preservatives in the lens disinfecting 
solutions.?9:7.13226.27 46-48 

It is possible that viruses, anaerobic 
baeteria in the conjunctival flora, or 
baeterial particles adherent to the 
contact lenses? produced these find- 
ings. Deposits on the surface of con- 
tact lenses are common,’ and some 
lens manufacturers recommend the 
use of papain, a sulfhydrylprotease, to 
digest the deposits enzymatically.’ 
Papain has been reperted to produce 
urticaria, angioedema, anaphylaxis, 
and asthma?" and may be another 
cause of the acute red eye syndrome 
associated with contact lens wear, 
assuming it remains on the lens after 
lens cleaning, which has been demon- 
strated.’ Since only one of our patients 
used enzymatic cleaning, it cannot be 
implicated in our cases. 

We suspect chlorhexidine and/or 
thimerosal was the cause of the acute 
reactions in our three patients, since 
all used solutions that contained these 
preservatives. When our patients 
switched to thermal disinfection with 
nonpreserved saline solution, there 
was no recurrence of symptoms or 
findings. Of all the preservatives 
involved in contact lens solutions, 
chlorhexidine birds the most to soft 
lenses and has been demonstrated 
to be the most highly sensitizing of 
the preservatives using dermal patch 
testing." In the one case in which 
patch testing was performed (patient 
1), chlorhexidine was not tested. In 
another case in whick preserved saline 
solution was applied to the conjuncti- 
va without a contact lens to test for 
possible sensitivity (patient 3), there 
was no reaction, but the solution used 
did not contain chlorhexidine. In the 
previously published cases of sus- 
pected contact lens allergic reactions, 
the majority of the patients had been 
using solutions containing chlorhexi- 
dine and thimerosal. 

A negative patch test to thimerosal 
does not rule out possible sensitivity. 
One may assume the patient is aller- 
gie to the thiosalicybe acid component 
of thimerosa! and not the organic mer- 
curial portion (M. L. Brandon, MD, 
written communication, Oct 21, 1978) 


. 
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or that an intradermal test may be 
necessary, since it is a more sensitive 
test than a dermal patch test. It was 
interesting that two of our patients 
had previous acute hypersensitivity 
reactions to IVPs, and one had a simi- 
lar reaction to the topical application 
of povidone-iodine, both of which com- 
pounds contain iodine. It is possible 
our patients had a cross-reaction with 
the thimerosal in the lens disinfecting 
solutions. 

Although further research needs to 
be done to determine the exact causes 
of this syndrome, the probable acute 
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hypersensitivity or toxic reaction to a 
contact lens solution best fits the clin- 
ical manifestation of the cases pre- 
sented and many of those reported in 
the literature. The acute onset of itch- 
ing, chemosis, hyperemia, relief by 
removing the allergen (lens), and re- 
currence of symptoms elicited by re- 
exposure is typical of an allergic or 
toxic reaction, particularly of the type 
I variety. The absence of a positive 
dermal patch test suggests some in- 
teraction with the contact lens, and/or 
adsorbed surface mucoproteins may 
be necessary to produce the reaction. 
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Timolol and Epinephrine 


in Primary Open Angle Glaucoma 


Transient Additive Effect 


John V. Thomas, MD, David L. Epstein, MD 


e A randomized, double-blind clinical 
study was conducted on patients with 
primary open angle glaucoma to deter- 
mine whether timolol and epinephrine 
have an additive effect in lowering intra- 
ocular pressure. Sixteen patients were 
randomly assigned to one of two treat- 
ment sequences (timolol alone, supple- 
mented after two weeks with epinephrine, 
and vice versa). An initial additive effect in 
lowering !OP was found in both se- 
quences. However, after several weeks of 
combined therapy, complete loss of addi- 
tive effect was founc. Patients who were 
treated first with epinephrine for two 
weeks and then supplemented with timo- 
lol had significantly lower IOPs, for at 
least two weeks, than patients in the re- 
verse treatment sequence. Epinephrine 
treatment alone caused a significant 
increase in facility of outflow, but this 
effect did not occur with simultaneous 


.limolol treatment. The results are dis- 


cussed in :erms of possible fundamental 
B- and a-adrenergic influences on aque- 
ous dynamics and their potential clinical 
relevance. 

(Arch Ophthalmol99:91-95, 1981) 
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T['imolol is a f-adrenergie blocking 

agent that competes with catechol- 
amines for adrenergic  f-receptor 
sites. It has been shown to lower 
intraocular pressure in normal and 
glaucomatous animal eyes,'* in nor- 
mal volunteers, and in patients with 
glaucoma.*-* The reduction in IOP pro- 
duced by timolol is most likely due to 
specifie blockade of f-adrenergie re- 
ceptors.'^ If timolol were found to be 
additive to other IOP-reducing drugs, 
it would represent an important 
advance in the treatment of glauco- 
ma. 

A few studies" have indicated 
that timolol has a statistically signifi- 
cant additive effect when used in 
patients receiving maximum -toler- 
ated antiglaucoma therapy. However, 
it has also been reported that this 
additive effect in lowering IOP is not 
clinieally significant.'* It is important 
to note that the results of the above 
studies do not imply that timolol has 
an additive effect with each of the 
several drugs that constitutes maxi- 
mal medical therapy. 

Timolol acts as an antagonist at 
adrenergic f-receptor sites, whereas 
epinephrine is an agonist at adrener- 
gic a- and f-receptor sites. It is there- 
fore of both practical and theoretical 
significance to determine if these two 
drugs, when used together, have an 
additive effect in lowering IOP. 

Epinephrine given to rabbits pre- 
treated with timolol has a small addi- 
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tive effect in lowering IOP that lasts 
for approximately nine hours'*; how- 
ever, albuterol (a f-agonist) used in 
animals pretreated with timolol did 
not produce any further lowering of 
IOP. 

A few investigators'*"* have noted 
that there is an enhanced reduction of 
IOP when epinephrine is used in 
patients already receiving timolol, 
and Nielsen'* has recorded an addi- 
tional reduetion of IOP by epineph- 
rne in eyes treated with timolol. 
However, Boger et al* did not find any 
such additive effect. 

We therefore decided to conduct a 
randomized, double-blind clinical 
study to determine with greater cer- 
tainty whether timolol and epineph- 
rine have an additive effect in lower- 
ing IOP in patients with primary 
open angle glaucoma. 


SUBJECTS AND METHODS 


The criteria for inclusion of patients and 
for their continuance in this study were the 
presence of optic nerves healthy enough to 
be safe without treatment for one month, 
applanation tensions greater than or equal 
to 23 mm Hg without treatment, open 
angles by gonioscopy, and stable visual 
fields. Patients were excluded if they had a 
history of recent ocular infection, cataract 
extraction and/or other surgical proce- 
dures, severe ocular trauma within three 
months, current contact lens use or use 
within three weeks, corneal foreign body 
within one month, dendritic keratitis or 
active corneal ulcer within three months, 
corneal abnormalities preventing reliable 
applanation tonometry, allergy to epineph- 
rine, uveitis, angle closure and bronchial 
asthma, or chronic obstructive pulmonary 
disease. Also, patients receiving proprano- 
lol hydrochloride or other systemic f- 
adrenergic blocking drugs, pregnant or 
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Measurements of IOP were performed 
at approximately the same time of day on 
each visit to minimize the influence of 
diurnal variation. The changes in IOP were 
expressed in terms of mean percent reduc- 
tion in outflow pressure consistently with 
10 mm Hg as episcleral venous pressure, és 
determined previously for similar patients 
with primary open angle glaucoma in our 
clinic.'* 

The calculations reported for IOP are 
based on the mean of five applanation 
measurements per subject per test day. We 
determined the significance of differences 
between the two groups with a standard t 
test and differences within treatment se- 
ries with a t test for paired samp'es. To 
ensure independence, the tests were done 
on left eyes (ie, left and right eyes were not 
pooled). Tests of both absolute and relative 
(percentage change) differences were con- 
sistent. As a further check, we alse com- 
puted ¢ values for individual applanation 
measurements (eg, first measurement on 
day x with first measurement on day y, 
second with second, etc), and repeated the 
entire series of calculations on right-eye 
measurements. Tonography data are based 
on a single measurement per eye per visit. 
Caleulations were done on left and right 
eyes separately and were consistent. Pres- 
sure measurement and tonographic data 
from left eyes are presented in Tables 1 
and 2. 

RESULTS 


After treatment with timolol alone 
for two weeks, a significant reduetion 
of outflow pressure was found (Fig 2, 
Table 1). One day after epinephrine 
was added to timolol, there was a 
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Fig 1.—Flow diagram of treatment protocol. 


nursing women, patients with heart rates 
of less than 56 beats per minute after four 
minutes of rest, and children were 
excluded. 

A total of 31 eyes of 16 patients were 
selected for the study. The patients, nine 
men and seven women, ranged in age from 
31 years to 78 years (average age, 62 years). 
All subjects were informed precisely of the 
nature of the study before their consent 
was obtained. 

The treatment protocol is presented in 
Fig 1. After two weeks without any medi- 
cation, patients returned for a complete 
baseline examination, including  Gold- 
mann's applanation tension measurements 
every hour for four consecutive hours, fol- 
lowed by tonography. 

The patients were then assigned to one 
of two treatment groups according to a 
table of random numbers. Eighteen eyes in 
nine patients were treated with 0.5% timo- 
lol (Timoptic) maleate twice a day for two 
weeks. Thirteen eyes in seven patients 
were treated with 1% epinephryl (Eppy) 
borate twice a day for two weeks. Coded, 
identical-appearing bottles were used to 
dispense both medications. Physicians ex- 
amining the patients, technicians perform- 
ing tonography, and the patients them- 
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selves were unaware of the drugs that were 
being used. 

At the end of two weeks, all patients 
returned for four hourly repeated IOP 
measurements and tonography. The regu- 
lar morning dose of the medication was 
administered by the nurse prior to the 
measurements. 

Epinephrine then was added to the regi- 
men of patients who had been treated with 
timolol alone, and timolol was added to the 
regimen of patients who had been treated 
with epinephrine alone. The medications 
were administered one minute apart by the 
patients at home and by the nurse on the 
morning of the clinie visit. All patients 
returned after one day and after two 
weeks of combined therapy with timolol 
and epinephrine. Measurements of IOP 
and tonography were similarly repeated at 
both visits. Combined therapy was then 
continued. 

Pressure measurements were repeated 
at the last visit, which took place at periods 
of time varying from four to 15 weeks 
(average, six weeks) after the previous 
visit. We used a straight-line extrapolation 
to calculate IOP data points ten weeks 
after the start of the experiment to com- 
pare results from all patients. 


significant additive reduction in out- 
flow pressure (Table 1). This additive 
effect of epinephrine was still present 
but diminished following two weeks 
of combined therapy; however, efter 
an average of eight weeks of com- 
bined therapy there was no signifi- 
cant additive reduction in outflow 
pressure attributable to epinephrine 
(Table 1). 

In patients treated with epineph- 
rine alone for two weeks there 
occurred a significant reduction in 
outflow pressure (Fig 2, Table 1). One 
day after timolol was added to the 
epinephrine regimen, there was a sig- 
nificant additive reduction in outflow 
pressure (Table 1). Two weeks after 
combined therapy in this sequence, an 
additive reduction in outflow pressure 
attributable to timolol was still pres- 
ent, but the net additive effect was 
significantly less (Table 1). After an 
average of eight weeks of combined 


therapy, there was no significant: 


additive effect attributable to timolol 
(Table 1). 

The data expressed in terms of 
absolute millimeters of mercury dem- 
onstrated the same levels of statistieal 
significance. 
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Fig 2.—Intraocuiar pressure measurements in two treatment sequences. T indicates 
timolol; E, epinephrine; T +E, timolol supplemented with epinephrine; E + T, epineph- 
rine supplemented with timolol; and NS, not significant. 


A significant difference in the IOP 
reduction was found between the two 
treatment sequences (Fig 2) Pre- 
treatment pressures of the two groups 
were not significantly different. 
When timolol was added to epineph- 


. rine, the drop in IOP was significantly 


greater than when epinephrine was 
added to timelol, both after one day 
(P< .01) and after two weeks 
(P < .05) of combined therapy. How- 
ever, after an average of eight weeks 
of combined therapy, we could find no 
significant difference in pressure 
reduction between the two treatment 
sequences. 

Tonographic measurements  re- 
vealed that after two weeks of treat- 
ment with epinephrine alone there 
was a significant increase in facility 
of outflow (Table 2). One day after 
timolol was added, no significant 
ehange in facility of outflow occurred. 
However, after two weeks of com- 
bined therapy, a significant decrease 
ia outflow facility was observed. 

Tonographic measurements in the 
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other treatment sequence showed that 
there was a significant increase in 
facility of outflow after two weeks of 
treatment with timolol alone; howev- 
er, the addition of epinephrine to the 
regimen of those patients pretreated 
with timolol did not increase outflow 
facility (Table 2). 


COMMENT 


An initial additive effect in IOP 
reduction is observed when epineph- 
rine is given to patients already 
receiving timolol and vice versa (Fig 
2); however, a statistically significant 
complete loss of this additive effect 
occurs when patients are maintained 
on regimen of both drugs for an aver- 
age of eight weeks (Table 1). 

After treatment with epinephrine 
alone for two weeks, a significant 
increase in facility of outflow was 
found (Table 2), as was also found in 
previous clinical studies.*°** One day 
after timolol was added to the epi- 
nephrine regimen, no significant 
change in facility of outflow was 


found; however, after two weeks of 
combined therapy, outflow facility 
significantly decreased (Table 2). In 
the reverse sequence, when epineph- 
rine was added to timolol (Table 2), no 
increase in facility of outflow was 
observed. From these data it may be 
postulated that tīmolel can block the 
effect of epinephrine on facility of 
outflow. This is consistent with Neu- 
feld’s experimental finding? that 
timolol blocks catecholamine-stimu- 
lated increase in cyclic adenosine 
monophosphate in isolated rabbit iris- 
ciliary body preparation. 

Thus, epinephrine probably causes 
an increase in faeility of outflow by a 
B-receptor mechanism. This finding is 
of interest because it sheds doubt on 
the validity of the traditional concept 
of adrenergic receptor sites in the eye. 
According to this traditional concept, 
stimulation of a-adrenergic receptors 
in the outflow tract is supposed to 
increase facility of outflow, whereas 
stimulation of B-adrenergic receptors 
is supposed to affect only the inflow 
mechanism, resulting in a decrease in 
aqueous production.**-** Although such 
a concept may offer a logical explana- 
tion for the mechanism of action of 
epinephrine, it does not explain the 
action of timolcl, a drug that selec- 
tively blocks f-adrenergic receptors, 
yet causes a reduction in IOP. 

In addition to our clinical study, 
there are experimental data from 
studies in primate eyes that contra- 
dict this traditional concept.-* For 
example, it has been shown that iso- 
proterenol, when injected into the 
anterior chamber, causes both an 
increase in facility of outflow?" and an 
increase in the rate of aqueous humor 
formation.*" It has also been observed 
that a-adrenergic stimulation pro- 
duces no change in facility of out- 
flow.” 

On the basis of the clinical data in 
our study and on experimental data 
reported by others,**-*? a model of ocu- 
lar adrenergic receptor sites is pro- 
posed that appears to explain, at least 
partially, the mechanisms of action of 
timolol and epinephrine in human 
glaucomatous eyes (Fig 3). This model 
is not intendec to serve as the "final 
mechanism" but rather as a frame- 
work for understanding current pri- 
mate and human glaucoma data and 
as a basis for further hypothesis and 
study. 

According tc this model, £-adrener- 
gic receptors play a role in both out- 
flow and inflow systems. The f-adren- 
ergic receptors mediating outflow are 
possibly located in the trabecular 
meshwork anc stimulating them (eg, 

o 
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Table 1.—Mean Percentage Reduction of Outflow Pressure 


Mean Reduction of 

















Outflow Pressure, 9c P 
Timolol-Epinephrine Treatment Sequence 
After timolol for 2 wk* —34.5+6.4 < .001 
After 2 wk of timolol and 1 day of timolol and 
epinephrinet —21.1+5.4 < .01 
After 2 wk of timolol and 2 wk of timolol and 
epinephrinet —14.4+ 4.6 < .05 
After 2 wk of timolol and 8 wk of timolol and 
epinephrinet —10.2+7.9 >] 
Epinephrine-Timolol Treatment Sequence 
After epinephrine for 2 wk* —37.6+8.2 < .01 
After 2 wk of epinephrine and 1 day of epinephrine 
and timololt —58.7+9.4 < .001 
After 2 wk of epinephrine and 2 wk of epinephrine 
and timololt —36.2+12.3 < .05 
After 2 wk of epinephrine and 8 wk of epinephrine 





and timololt —15.5 17.1 





*Compared to pretherapy levels. 
TCompared to levels after timolol for two weeks. 
iCompared to levels after epinephrine for two weeks. 


Table 2.—Tonographic Data 


Outflow Facility, 
uL /min/mm Hg 


Epinephrine-Timolol Treatment 
0.09 + 0.01 
0.17+0.03 


0.18+0.02 


Comparison 


Pretreatment 
After 2 wk of epinephrine 
After 2 wk of epinephrine and 
1 day of epinephrine and timolol 
After 2 wk of epinephrine and 
2 wk of epinephrine and timolol 0.13+0.02 


Timolol-Epinephrine Treatment 
0.11+0.02 
0.16+0.02 


0.14+0.02 


Increase (P < .02) 
No change (P > .2) 


Decrease (P < .001) 


Pretreatment 
After 2 wk of timolol 
After 2 wk of timolol and 
1 day of timolol and epinephrine 
After 2 wk of timolol and 
2 wk of timolol and epinephrine 


Increase (P? < .02) 
No change (P > .09) 


0.16+0.02 No change (P > .4) 





Fig 3.—Proposed model of ocular adrenergic receptor sites and effects on aqueous 
dynamics. 


Outflow Inflow 


B B+a 


(No Tone) (Tone Present) 


Stimulating B (outflow) causes increased outflow. 
Blocking B (outflow) has no effect on outflow. 
Stimulating B (inflow) causes increased inflow. 


Blocking B (inflow) causes decreased inflow. 
Stimulating « (inflow) causes decreased inflow. 
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with epinephrine) produces an in- 
crease in the facility of aqueous out- 
flow. The assumption is made that 
these receptors maintain no tone in 
the outflow  system.* Therefore, 
blocking them (eg, with timolol) has 
no substantial effect on facility 8f 
outflow. 

The f-adrenergic receptors mediat- 
ing inflow are possibly located in the 
ciliary processes and stimulating 
them (eg, with epinephrine) produces 
an increase in aqueous humor forma- 
tion. The assumption is made that 
these receptors provide a certair tone 
to the inflow mechanism.: Therefore, 
blocking them (eg, with timolol) 
causes a decrease in aqueous humor 
production. 

a-Adrenergic receptors may also 
play a role in the inflow mechanism. 
They are possibly located in the walls 
of blood vessels supplying the ciliary 
processes, and stimulating them (eg, 
with epinephrine) may cause constric- 
tion of these vessels leading to 
decreased blood flow and consequent- 
ly decreased aqueous production. 

The data from our clinical study are 
interpreted then as follows. It is pos- 
tulated that the initial stimulaticn of 
B-adrenergic receptors in the outflow 
tract by epinephrine alone produced 
an increased facility of outflow. The 
addition of timolol blocked this efect 
of epinephrine on outflow, but pro- 
duced a reduction of IOP by redueing 
the rate of aqueous inflow. This is 
consistent with previously reported 
fluorophotometric**** and electro-ocu- 
lographic? studies that indicated that 
timolol causes a decrease in IOP by 
reducing the rate of aqueous produc- 
tion. 

Timolol reduces the rate of aqueous 
production by blocking f-adrenergie 


"e CNN 


receptors involved with inflow. Stimu- ' 


lating these f-adrenergie receptors, 
then, should theoretically cause an 
increase in aqueous production. Town- 
send and Brubaker recently pre- 
sented evidence that supports this 
hypothesis. In a fluorophotometric 
study of normal human eyes, they 
found that topically applied epineph- 
rine did cause an increase in aqueous 
production (and, also, an increase in 
facility of outflow). 

When timolol is added to epineph- 
rine therapy, we propose that there is 
a gradual lessening of the additive 
effect on IOP, because the timolol 
interferes with the f-agonist effect of 
epinephrine on outflow (Table 2). 


Timolol has greater affinity for 
B-receptors than does  epineph- 
rine.?9.5* 


When epinephrine is added to timo- 
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lol therapy, a emporary reduction in 
IOP may be produced (Table 1) by a 
non-fj- (hence. a-) mechanism (since 
the timolol weuld block the epineph- 
rine-£-agonist effect on inflow and 
outflow). Radius et al have similarly 
fóncluded tha. the additive effect of 
epinephrine © timolol is via an 
a-mechanism.* This possible a-effect 
on inflow apparently diminishes with 
time (Table 1) 

The net efect of epinephrine in 
reducing IOP n most patients reflects 
the resultant of f- and a-effects, 
respectively iacreasing and reducing 
inflow, and of the f-effect increasing 
facility of outflow. 

The small increase in facility of 
outflow seen m patients treated with 
timolol alone “or two weeks is difficult 
to explain wi-hin the context of this 
model. There is disagreement among 
investigators with regard to the effect 
of timolol on “acility of outflow. Some 
conclude that timolo! has no effect on 
outflow — fadlity,^-* ^ and oth- 
ers® +243 believe that a small increase 
in facility oecurs after a period of 
continued use. Perhaps, there are dif- 


fering effects involving £,- and B- 


receptors tha- are not addressed in the 
above model. 

It is evident from our data that 
patients who were treated first with 
epinephrine “or two weeks and then 
supplementec with timolol had signif- 
icantly lower IOPs, for at least two 
weeks, than patients in the reverse 
treatment sequence (Fig 2). Neufeld’s 
studies of the effects of timolol and 
epinephrine en the density of B-recep- 
tors in ocular tissues is pertinent to 
this clinical observation.**** Neufeld 
and associates have shown experimen- 
tally that application of epinephrine 
causes a reduction, and timolol a pro- 
‘liferation of f-receptors.* It may be 
postulated that when a patient is 
treated witk epinephrine alone, the 
number of j-receptors is reduced. 
Then, when -imolol is added, relative- 
ly few receptors remain for it to act 
on, and it therefore produces more 
effeetive B-beockade and reduction of 
aqueous production. 

Our resubs show that there is a 
reasonable manner in which patients 
who need beth drugs for reduction of 
TOP might »e more effectively man- 
aged. Such patients logically should be 
treated witk epinephrine first for sev- 
eral weeks and then intermittently 
treated with timolol. Such pulsed 
administrat on of timolol to patients 
receiving epinephrine should provide 
better overall control of pressure than 
the continueus administration of both 
timolol and epinephrine, but the effi- 
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cacy of this projected regimen has not 
been clinically evaluated. 
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Intraocular Management of Endophthalmitis 


A Systematic Approach 


James G. Diamond, MD 


® Antibiotics were administered intra- 
vitreally to 26 patients with culture-veri- 
fied endophthalmitis. Vitrectomy surgery 
was combined with intravitreal antibiotic 
therapy in 14 of the cases. Pretreatment 
selection into a vitrectomy or nonvitrecto- 
my group was determined by the duration 
of the disease, type of predisposing injury, 
and echographic findings. This diagnos- 
tic-treatment grouping allowed manage- 
ment to be initiated on the basis of the 
existing and potential virulence of the 
infecting process. The less virulent and 
often successfully managed Staphylococ- 
cus epidermidis accounted for 67% of 
cases in the nonvitrectomy group and 
only 14% in the vitrectomized series. Dur- 
ing a mean follow-up period of 32 months 
(range, one to five years), retinal changes 
were monitored by visual acuity determi- 
nation, electroretinography, and fluores- 
cein angiography. An overall visual 
improvement (—20/400) was found in 
73% of the eyes treated. The causes for 
failure in the remaining cases may be 
related to retinal damage from the initiat- 
ing trauma, organism response, and 
intraocular antibiotic therapy. 

(Arch Ophthalmol 99:96-99, 1981) 
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Management of infectious endoph- 
thalmitis presents one of the 
most challenging problems in ophthal- 
mology. Retention of vision in culture- 
verified cases has, to date, remained 
consistently poor.'-? In spite of inroads 
into the intravitreal use of antibiotics 
as early as the mid-1940s by von Sall- 
man and colleagues,‘ Leopold, and 
others, the extraocular route of treat- 
ment has persisted. In recent years, 
with the discovery of more effective 
antibiotics, many investigators, par- 
tieularly Peyman and his colleagues, 
have shed new light on their intravit- 
real injection.*"* However, many au- 
thors continue to caution against the 
intravitreal use of antibiotics in the 
treatment of endophthalmitis. Baum" 
thinks that evidence is still lacking to 
support the effectiveness of this type 
of therapy. He suggests that conven- 
tional treatment is the most satisfac- 
tory and least toxic available. Ellis" 
admits that the intravitreal route may 
be of some merit; however, he recom- 
mends its use only in those cases 
refractive to conventional therapy. 

While intravitreal administration 
of antibiotics has been successful in 
many cases, the experimental work of 
Cottingham and Forster’: has shown 
that vitrectomy is warranted in the 
more virulent forms of infection. 

An increasing number of case 
reports detailing the use of these tech- 
niques are appearing in the literature, 
but neither specific guidelines nor 
long-term results have been reported. 
This article proposes a systematic 
approach for the intraocular manage- 
ment of infectious endophthalmitis 


and analyzes its application in 26 cul- 
ture-verified cases. 


PATIENTS AND METHODS 


Entry into this study was initiated on a 
clinical diagnosis of infectious endophthal- 
mitis and management based on the 
degree of ocular involvement. 

The ocular examination focused on the 
following historical, physical, and echo- 
graphic findings. History detailed the time 
onset of vision decrease, prior surgical or 
nonsurgical trauma, and pretreatment 
with antibiotics or corticosteroids. Pkysical 
examination emphasized the presence of 
penetrating ocular trauma, paraocular or 
systemic infection, corneal ring ulcer, 
hypopyon, lens (cataractous or otherwise), 
and vitreous haze (loss of red reflex). 
Echography employed a combined A- and 
B-scan technique to determine the follow- 
ing vitreous changes'*?* fine opaeities, 
dense unorganized opacities, dense orga-' 
nized opacities, abscess, and phthisis bul- 
bi. 


Group Classification 


On completion of the ocular examination, 
cases were placed into either of two groups. 
Group A requirements included all cf the 
following: diagnosis less than 72 hours 
from onset of infection, surgical trauma, 
and diffuse unorganized vitreous opacities 
on echography. Group B requirements 
included at least one of the following: 
diagnosis after 72 hours from onset of 
infection, nonsurgical trauma, organized 
vitreous opacities on echography, or failure 
to respond to group A treatment after 36 
hours. 


Treatment 


Group A.—These patients were treated 
with extraocular and intravitreal antibiotic 
therapy. Each patient was taken to the 
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operating room, where a vitreous tap was 
performed with the patient under appro- 
priate anesthesia. 

In the presence of aphakia, a 25-gauge 
needle attached to a tuberculin syringe was 
inserted through a limbal keratectomy into 
the anterior midvitreous. This site was 
selected opposite any previous surgical 
incision. If no return of aspirate was possi- 
ble, progressively larger-gauge needles 
(No. 22, 20, or 18) were used. Approximate- 
ly 0.2 mL of fluid was withdrawn. 

In the phakic case, a small conjunctival 
incision was-made 3.5 mm from Schwalbe’s 
line in the appropriate quadrant. Bleeding 
sites were diathermized. A myringotomy 
blade was inserted into the vitreous at this 
same point on the sclera and aspiration 
carried out as in the aphakic cases. 

Material obtained from this tap was 
inoculated on blood agar, chocolate agar, 
brain-heart infusion, thioglycolate broth, 
and Sabouraud's media. In addition, slides 
with Giemsa and Gram’s stains were 
made. 

Following the vitreous aspiration, gen- 
tamicin sulfate, 300 ug, and methicillin 
sodium, 2 mg, were injected through the 
same needle tract. Dexamethasone, 400 ug, 
was added if no fungus was suspected. 
Amphoteriein B, 5 ug, was given in the 
latter situation. To avoid direct retinal 
toxicity from the stream of too-forceful an 
injection, the antibiotic was introduced 
into the central anterior vitreous cavity in 
a slow, dribble-like fashion. Subconjuncti- 
val gentamicin sulfate, 20 mg, together 
with methicillin sodium, 100 mg, were giv- 
en and repeated once at 72 hours. Genta- 
micin sulfate and scopelamine were admin- 
istered topically, every three and 12 hours, 
respectively. Cephalothin sodium, on a 
weight basis, and prednisone, 80 mg, were 
given orally during the hospitalization. 

Group B.—These patients underwent 
vitrectomy combined with intravitreal an- 
tibiotic therapy. In the operating room, 
with the patient under general anesthesia, 
a pars plana lensectomy-vitrectomy was 





Candida albicans 
Pseudomonas aeruginosa 
Proteus sp 

Str mitis 
Herellea 
Bacillus subtilis 





Arch Ophthalmol—Vol 99, Jan 1981 


É Organisms and Visual Results 


No. of 
Cases 


Organism 
Group A 
Staphylococcus epidermidis 8 
Sta aureus 1 
Streptococcus fecalis 1 
Str pneumoniae 1 
Penicillium sp 1 
Group. B 
Sta epidermidis 2 
Sta aureus 2 
Str fecalis 3 
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performed with the disposable Peyman 
vitrophage whenever possible. The infu- 
sion consisted of balanced salt solution 
mixed with gentamicin sulfate in a concen- 
tration of 8 ug/mL. The sclerotomy site 
was prepared 3.5 mm from Schwalbe's line 
in the most accessible quadrant. A vitreous 
tap was carried out through this scleroto- 
my site prior to the surgical procedure. The 
aspirate was cultured as in group A. Partic- 
ular attention was directed to a careful 
curettage of the area behind the iris. The 
central vitreous cavity was cored out, 
avoiding the vitreoretinal interface. Any 
white coagulum of peripheral vitreous 
adherent to the retina was left undisturbed 
so as to prevent tearing edematous retinal 
tissue. At the completion of surgery, 
methicillin sodium, 2 mg, and dexametha- 
sone (Decadron), 400 ug, were administered 
intraocularly in conjunction with the 
extraocular regimen outlined for group A 
cases. Extreme caution must be exercised 
with intraocular injection of antibiotics to 
avoid retinal toxicity. This is particularly 
true following removal of the vitreous 


gel. 
RESULTS 


Antibiotics were administered in- 
traocularly and extraocularly to 26 
patients with culture-verified endoph- 
thalmitis. Fourteen of these regimens 
were combined with vitrectomy. Four 
additional patients received group A 
therapy, but were excluded from this 
series because they had no culture- 


confirmed organism. Visual acuities 


and retinal changes were menitored 
over a period of one to five years 
(mean, 32 months). 


Group A 


Group A was composed of 11 
patients treated with combined in- 
travitreally and extraocularly admin- 
istered antibiotics, with corticoste- 
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roids. A 12th case of suspected fungal 
origin following use ef a Medallion 
intraocular lens was treated with anti- 
bioties alone. 

The predisposirg causes included 
intracapsular cataract extraction (six 
cases), filtering bleb (one case), post- 
scleral buckle with drain (four cases), 
and postintraocular lens implant (one 
case). The infecting organism was 
Staphylococcus epidermidis in eight 
cases (66.7%), with one case each of 
Sta aureus, Streptococcus fecalis, Str 
pneumoniae, and Penicillium sp. 

The visual acuity at longest follow- 
up was 20/400 or more in ten cases 
(88.8%) (Table). One example is an 
8-year-old monocular boy with con- 
genital glaucoma and postfilter Str 
pneumoniae endophthalmitis (Fig 1, 
left), echographie findings of unor- 
ganized vitreous opacities and normal 
choroidal-retinal thickness (Fig 1, cen- 
ter), and 20/40 visual acuity three 
months after intravitreal administra- 
tion of antibiotics and corticosteroids 
(Fig 1, right). 

The two patients failing to achieve 
functional vision (hand motion and 
light perception) suffered severe reti- 
nal damage from central vein occlu- 
sion and inoperable massive retinal 
detachment. 


Group B 


Group B ineluded 14 patients 
treated by vitrectomy and intraocular 
and extraocular antibiotic therapy. All 
except two with suspected cases of 
eventually confirmed fungal infection 
were treated with intraocularly ap- 
plied corticosteroids. 

The predisposing causes were sev- 
eral: post-intracapsular lens extrac- 
tion (three cases); postphacoemulsifi- 
cation (two cases); and post-intraocu- 
lar foreign body (five cases). The 
infecting organisms were multiple: 
two cases each of Sta epidermidis, Sta 
aureus, and Candida albicans; three 
cases of Str fecaiis; and single cases of 
Pseudomonas aeruginosa, Proteus sp, 
Str mitis, Herellea, and Bacillus sub- 
tilis. 

The visual acuity at longest follow- 
up was 20/400 or more in nine cases 
(64.3%) (Table). For example, a 79- 
year-old womar had postcataract Str 
Jecalis endophthalmitis (Fig 2, left); 
dense, organized vitreous opacities 
(abscess) with thickening of the reti- 
nal-choroidal layer on echography 
(Fig 2, center); and 20/40 visual acuity 
29 months after vitrectomy and 
intravitreal therapy with antibiotics 
and corticostereids (Fig 2, right). 

The visual loss in the other five 
cases included hand motion (one case); 
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no light perception (two cases); and 
enucleation (two cases). The cause for 
the loss of functional vision was cen- 
tral vein oeclusion in one ease, and 
inoperable retinal detachment in four 
cases. The detachment failures were 
associated with trauma (three cases of 
intraocular foreign bodies and one 
case of penetrating injury). The orga- 
nisms involved in these failures were 
Proteus, Str fecalis, and Str mitis. The 
virulent nature of the organisms, 
advanced stages of infection, and 
associated traumatic ocular injury 
caused irreparable retinal damage. 


COMMENT 


The multiplicity of variables sur- 
rounding a case of endophthalmitis 
makes its management both difficult 
and often unrewarding. The ultimate 
visual prognosis appears to depend 
primarily on the type of organism and 
duration of the infecting process. 
Those cases successfully treated by 
extraocular means are generally diag- 
nosed early, associated with less viru- 
lent organisms (ie, Sta epidermidis), 
or possibly not infectious (culture- 
negative). Ineffective or delayed man- 
agement in conjunction with the 


degree of vitreoretinal inflammation 
are reasons for failure to preserve 





vision in most cases. This study evalu- 
ates a systematic approach for deliv- 
ering maximal effective therapy with 
minimal delay for infectious endoph- 
thalmitis. 

Visual acuity of 20/400 or more was 
achieved in 73.1% of all cases in this 
study, as compared with 30% in pre- 
vious series.’ Analysis of the cases in 
this study demonstrated deterioration 
of vision to be greater in group B 
(28.6%) than in group A (8.38%). This 
difference is attributed to the virulent 
nature of the organisms and severity 
of the ocular damage generally asso- 
ciated with group B infections. While 
the operative milieu surrounding most 
surgical trauma tends to foster less 
virulent organisms (ie, Sta epidermi- 
dis), the septic nature of the environ- 
ment associated with nonsurgical in- 
juries encourages the more virulent 
and uncommon pathogens (ie, Gram- 
negative rods). Subsequent inflamma- 
tion combined with traumatic retinal 
damage further compromises the vi- 
sual prognosis. These findings collabo- 
rate the clinical impression that the 
presence of a Gram-negative rod on 
the initial smear is a grave prognostic 
sign. This would appear to be a defini- 
tive indication for vitrectomy. 

The technical difficulties of vitrec- 
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tomy in endophthalmitis are com- 
pounded by the presence of the lens. 
This structure, in conjunction with 
other anterior segment inflammatory 
changes, impairs the surgeon’s visibil- 
ity and likely acts as a barrier, inhibit- 
ing fluid exchange for bacteria-toxjn 
removal. Therefore, I recommend 
lensectomy in conjunction with vitrec- 
tomy. Once this is performed, the 
indentation of the ora serrata region 
by means of a cotton-tipped applicator 
will further enable the surgeon to 
carry out a careful, yet complete cu- 
rettage of the peripheral recesses of 
the globe. This latter procedure limits 
pupillary membrane formation and 
potential sites of organism retention 
for later reinfection. 

Need for vitreous surgery is further 
dictated by the echographic delinea- 
tion of vitreoretinal changes. Di Tuse, 
unorganized vitreous opacities can be 
initially managed by intravitreal anti- 
bioties and corticosteroid therapy (Fig 
1, center). However, at the first sign 
of vitreous organization or abscess 
formation, a vitrectomy is indicated 
(Fig 2, center). The toxic by-procucts 
from the organisms and ineffeetive 
penetration of antibiotics into abscess 
cavities necessitate this surgical ap- 
proach. 





Fig 1.—Left, Decreased vision for 48 hours three years after filter surgery. Center, A-scan at tissue sensitivity with low 
reflective vitreous echoes. Right, Three months after intravitreal antibiotic and corticosteroid therapy with preinfection vision 


of 20/40. 











Fig 2.—Left, Decreased vision for 72 hours four weeks after cataract extraction with wound dehiscence. 
Center, A-scan at measuring sensitivity with medium reflective vitreous echoes and abscess formation 
(arrows). Right, Twenty-nine months after vitrectomy combined with intravitreal antibiotic and corticosteroid 


therapy (visual acuity, 20/40). 


E 
98 Arch Ophthalmol—Vol 99, Jan 1981 


1 


Endophthalmitis—Diamond 


i 


* 
; 


While retinal damage from proteo- 
lytic enzymes is minimized with 
vitrectomy, the effect of intravitreal 
antibiotic therapy remains controver- 
sial. Critics of the use of intravitreal 
antibiotics eite potential retinal toxic- 
ity as the major drawback to their use. 
The studiesof May et al," which detail 
safe, therapeuticleve's for intraocular 
antibiotic use, indicate a progressive 
retinal degeneration with drug- 
induced toxicity. Analysis of electro- 
retinograms performed on nine cases 
in this series, two and six months 
after intravitreal antibiotic therapy, 
disclosed abnormal, but nonprogres- 
sive ehanges (a change of > 30% was 
required to register a change in this 
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laboratory) in all except one case. 


No 
Wave Increase Decrease Change 
A 5 1 3 
B 3 0 6 


While it is impossible to separate the 
individual contributions to retinal 
inflammation of drug vs organism, 
the absence of progressive electroreti- 
nographic changes would seem to sup- 
port an absence of excessive toxicity 
due to the drugs. It appears from this 
study that intravitreal antibiotic ther- 
apy is relatively safe in treatment of 
many cases of endophthalmitis. Delay 
in its use, pending culture report of an 
organism, is not warranted. 
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It is therefore my conclusion that 
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vitrectomy, is recommended primarily 
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Long-term Drift and Continued Efficacy 


After Multiyear Timolol Therapy 


Roger F. Steinert, MD; John V. Thomas, MD; William P. Boger III, MD 


è The clinical courses of 41 patients 
who received timolol maleate for experi- 
mental protocols were reviewed. We re- 
evaluated the conditions of 17 patients 
with the elevated pressures of primary 
open angle glaucoma who had received 
timolol alone or in combination with other 
glaucoma medications for a maximum of 
35 months (average, 26 months). With- 
drawal of timolol led to an average intra- 
ocular pressure rise of 5 mm Hg. Eight 
patients treated with timolol alone showed 
a progressive, significant, 3-mm Hg 
upward rise, or "long-term drift" in IOP 
during the follow-up period. Pressure rise 
after timolol withdrawal, however, was not 
significantly less than pressure reduction 
when timolol was initiated. At least two 
weeks are required for “washout” or dis- 
appearance of timolol effect after timolol 
is withdrawn, and re-treatment for one 
week restores IOP to prewithdrawal lev- 
els. 

(Arch Ophthalmol 99:100-103, 1981) 


imolol maleate, a  f-adrenergic 
blocking agent used for the treat- 
ment of glaucoma, has been demon- 


strated to exert a beneficial effect for 


Accepted for publication June 12, 1980. 

From the Department of Ophthalmology, Har- 
vard Medical School, the Glaucoma Consultation 
Service, Massachusetts Eye and Ear Infirmary 
(Drs Steinert, Thomas, and Boger), and Chil- 
dren's Hospital Medical Center (Dr Boger), Bos- 
ton. 

Presented at the joint meeting of the Massa- 
chusetts Eye and Ear Infirmary Alumni Associa- 
tion and New England Ophthalmological Society, 
Boston, June 12, 1980. 

Reprint requests to 100 Charles River Plaza, 
Cambridge Street Boston, MA 20114 (Dr Tho- 
mas). 

e. 


100 Arch Ophthalmol—Vol 99, Jan 1981 
` 


as long as 18 months.’ Double-masked 
clinical studies have shown that timo- 
lol maleate is at least as effective as 
pilocarpine hydrochloride?’ and epi- 
nephrine hydrochloride," with mini- 
mal ocular and systemic side effects. 
Timolol reduces intraocular pressure 
significantly in ocular hypertension,®" 
mild to moderate open angle glauco- 
ma,'* and severe open angle glaucoma 
with field loss and inadequate pres- 
sure control with maximal tolerated 
medical therapy.** Timolol is effective 
in aphakic patients with glaucoma’: 
as well as in secondary angle-closure 
glaucoma." 

Timolol may initially cause a dra- 
matic reduction in IOP. However, in 
some patients, this effect partially 
wanes during the ensuing days of 
continuous therapy.’ This clinically 
obsérved phenomenon has been 
termed "short-term escape." A possi- 
ble explanation for this phenomenon 
is the experimental finding in animal 
studies that the number of f-adrener- 
gic receptors in ocular tissues in- 
creases within days of beginning 
timolol administration." 

Although timolol continues to be 
effective after many months of thera- 
py, a tendency for a slow rise of IOP 
has been noted in some patients. 
This phenomenon has been termed 
"long-term drift."? It is uncertain 
whether this drift is due to a loss of 
efficacy of timolol, worsening of the 
glaucoma, or both. 

In this study, patients were fol- 
lowed up for a maximum of three 
years. The study examined the follow- 


uw pumw Amm rots 


ing: the phenomenon of long-term 


drift, the length of time required for 
"washout" of timolol effect on IOP 
when the drug is withdrawn after 
long-term use, the efficacy of timolol 
in reinstituting IOP regulation zfter 
several weeks of withdrawal, and the 
safety of long-term use of timolol. 


SUBJECTS AND METHODS 


The records of 41 patients who received 
timolol in our earlier clinical protocols'* 
were reviewed. Table 1 summarizes their 
clinical courses. Of the 31 patients who 
continued receiving timolol therapy, 14 
were not available for this study. Twelve of 
those 14 were returned to the care of their 
original referring physician once timolol 
was marketed, and two others declined to 
enter the protocol for this study. It should 
be noted that patients in the original 
studies were not selected totally at ran- 
dom. Most patients who entered the dou- 
ble-masked study? had mild to moderate 
elevation of pressure, with or without path- 
ologic cupping, but without field loss. Addi- 
tional patients who entered the subsequent 
longitudinal study' were referred for 
severe glaucoma or for intolerance to pre- 
vious medications. 

Seventeen patients (32 eyes) who contin- 
ued to use timolol alone or in combination 
with other antiglaucoma medications for 
primary open angle glaucoma were there- 
fore available for reevaluation. The durà- 
tion of continuous timolol therapy ranged 
from 17 to 35 months (average, 26 montas). 
The patients were specifically questioned 
about burning; smarting; tearing; itching; 
dryness; foreign-body sensation; brow 
ache; headache; sore, tired, or aching eyes; 
photophobia; and blurred vision. Visaal 
acuity, slitlamp examination, conjunctival 
and corneal rose Bengal staining, five- 
minute basic Schirmer testing, applanat on : 
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tonometrie tension determination, and 
fundus and disc 3ppearance were recorded. 
All examinatiors were performed in the 
morning. Centzal and peripheral visual 
field tests were performed with the Gold- 
mann perimeter 

Timolol therapy was discontinued while 
(ther medications, if any, were continued 
unchanged. Intraoeular pressure measure- 
ments were eonducted at weekly intervals. 
Timolol therapy was reinstituted when a 
steady level of IOP without timolol was 
determined or when progressive elevation 
of IOP exceedee acceptable clinical limits. 
All patients denonstrating a significant 
rise in IOP after diseontinuing timolol 
therapy were retreated with the drug. 

Patients treated with timolol are not 
subdivided according to concentrations of 
medication because patients were initially 
treated with timoiol three times daily in 
concentrations cf 0.1%, 0.25%, 0.5%, or 1.0%, 
and, ultimately al! patients were treated 
with 0.25% or 05% timolol twice daily. 

Statistical significance was determined 
using the Student's t test for paired data, 
comparing IOP*»measurements in the same 
patients at different examinations. 


RESULTS 


For the 17 patients available for 
reevaluation, Table 2 shows the medi- 
cation regimens necessary to establish 
pressure regu-ation under the original 
timolol protocols? compared with the 
medieation regimens in effect at the 
time of this &udy. Five patients had 
changes in -heir therapeutic regi- 
mens. Three patients who initially had 
satisfactory pressures while receiving 
timolol alone required, for various rea- 
sons, the addition of other medication 












Continued timolol maleate therapy 





Discontinued timolol therapy 
Patients wEh poor initial response 


lol response 


to timolc 


Table 1.—Outcome After Entry Into Earlier Timolol Clinical Protocols 


Outcome No. of Patients 
31 


Patients available for this reevaluation study 
Patients net available for reevaluation study 


Patients who required surgery for glaucoma despite good timo- 


Patients wrh side effects requiring discontinuation 0 
Patients wko withdrew from the study for reasons not related 


Patients unarailable fer follow-up evaluation 2 
Total No. of 3atients 41 


(pilocarpine in two patients and epi- 
nephrine in one). One patient pre- 
viously treated with timolol and 2% 
pilocarpine required an increase to 
timolol and 4% pilocarpine. The thera- 
py for one patient initially treated 
with timolol and epinephrine was 
changed to timolol and acetazolam- 
ide. 

At the time timolol therapy was 
initiated, 16 of the 17 patients avail- 
able for reevaluation had had com- 
pletely normal visual fields with or 
without glaucomatous cupping; one 
eye of the 17th patient had had an 
enlarged blind spot on field testing. 

At the time of reevaluation for this 
report, the optic disc appearance and 
Goldmann visual fields remained un- 
changed in all but two patients. One 
eye of one of these patients exhibited 
enlargement of the optic cup without 
field loss; the patient used her drops 
irregularly. The other patient, who 
had saucerization of the nerve head in 
both eyes, demonstrated a transient 


Bjerrum's scotoma to the 14e test 


object in one eye eight months after 
beginning timolol therapy. Fields 
were full to the larger IV4e object. At 
the time the scotoma was detected, 
the IOP was 18 mm Hg. Pilocarpine 
was added to reduce the IOP to 14 mm 
Hg, and the scotoma was not detect- 
able on examination seven and 15 
months after it was discovered. The 
pressure had risen to a range of 16 to 
20 mm Hg, and pilocarpine therapy 
was discontinued without a rise in 






17 


5 


Table 2.—Medication R 


Drugs Received 


egimens 
No. of Patients 
————————OOOO———M 
At Initial At Timolol 
Timolol Maleate Control Reevaluation 


Timolol, echathiophate iodide, and carbonic : 
anhydrase inhibitor 2 2 
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IOP. The scotoma has not reap- 
peared. 

The mean IOP of all 17 patients (32 
eyes) at the first reevaluation exami- 
nation for this report was 22 mm Hg. 
Timolol therapy was then discontin- 
ued, and the mean IOP without timo- 
lol rose 5 to 27 mm Hg, which was 
significant at the P< .002 level. 
Because timolol therapy was restarted 
in some of these patients while the 
IOP was still rising, these values for 
elevation of IOP underestimate the 
total timolol effect. 

Of the 17 patients, eight patients 
received timolol alone throughout the 
follow-up period, four patients re- 
quired timolol plus other medications 
that remained unchanged during the 


follow-up period, and five patients. 


required alteration of their medica- 
tions to maintain adequate reduction 
of IOP during the follow-up period. As 
mentioned above, for these five 
patients, the mean IOP after timolol 
withdrawal rose by 6 mm Hg 
(P< .01). This value did not differ 
significantly from the pressure rise in 
patients who had been using timolol 
alone (Fig 1). For these five patients, 
because of the addition of concomi- 
tant medications, one cannot compare 
the amount of reduction of IOP when 
timolol therapy was started with the 
amount of elevation when timolol was 
withdrawn. 

In eight patients who continued to 
recieve timolol alone throughout the 
follow-up period, it was possible to 
compare the decrease of pressure 
when timolol therapy was initiated 
with the increase of pressure when 
timolol was withdrawn in this reeval- 
uation. The initial pressure response 
was defined as the pressure reduction 
found approximately ten weeks after 
beginning timolol therapy, to avoid 
any short-term escape as discussed 
earlier. The eight patients (15 eyes) 
receiving timolol alone showed a mean 
initial pressure reduction of 8 mm Hg 
and a mean pressure rise of 6 mm Hg 
when timolol was withdrawn. This dif- 
ference was not statistically signifi- 
cant (P > .10). The mean pressure lev- 
el of 20 mm Hg obtained at the onset 
of timolol therapy (initial timolol con- 
trol) was significantly less than the 
mean pressure of 23 mm Hg with 
timolol at the onset of the reevalua- 
tion period (P < .02). Figure 2 shows 
that this upward drift of pressure was 
gradual throughout the follow-up pe- 
riod. 

When timolol is withdrawn, com- 
plete washout takes at least two 
weeks and, in at least some patients, 
longer. Figure 2 shows pressure rise 
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Fig 1.—Mean intraocular pressure rise after discontinuing use of timolol maleate, 
according to medication regimens. A is all patients (N = 17, P < .002); B, patients 
treated with timolol alone (N = 8, P < .01); and C, patients who required additional or 
stronger medications concomitant with timolol to maintain adequate IOP reduction 
during follow-up period (N = 5, P < .01). No group differed significantly from another. 


Vertical bars indicate 1 SEM. 
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for only two weeks because three 
patients resumed timolol therapy at 
that time. Five patients with a slower 
rate of pressure rise remained w thout 
timolol for a third week and continued 
to have a rise in IOP. For all eight 

. . - 2 
patients, the ultimate mean rise in 
IOP after discontinuing use of t molol 
was 6 mm Hg. 

Re-treatment with timolol thea low- 
ered IOP at one week to 22 mm Hg, 
which does not differ significantly 
from either initial timolol effect or the 
pressure while the patient was still 
receiving timolol before reevaluation 
(P > .20), as shown in Fig 2. 

Visual acuities did not change by 
more than one Snellen chart line. 
Preexisting posterior subcapsular cat- 
aracts progressed in one patiert. No 
other abnormalities were noted on 
slitlamp examination. Schirmer test 
values varied between examinations, 
but no clinically significant change 
occurred after timolol therapy was 
begun. No patients complained of dry 
eye symptoms or had rose Bengal 
staining of cornea or conjunctiva. 


COMMENT 


Timolol continues to demonstrate 
significant effectiveness in lowering 


Week Week Timolol 
l 2 Re-treatment 
at 1 wk 
E G 


Fig 2.—Mean intraocular pressures of eight patients receiving timolol maleate alone throughout 
study period. E and F are IOPs at one and two weeks after discontinuing use of timolol. Vertical 
bars indicate 1 SD. Periods B and D differ at P < .02; D and F at P < .01; and F and G at P < .002. 
G does not differ significantly from either B or D, and A does not differ significantly 


: from F. 
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IOP when used continuously for a 
maximum of thre years. The addition 
of other medications to maintain suf- 
ficiently low pressures does not neces- 
sarily reflect a loss of efficacy of 
timolel; patients who had required the 
addition of other medication during 
the course of timolo! therapy exhib- 
ited significant increases in IOP when 
timolol use was discontinued. The 
magnitude of this rise of IOP when 
timolol use was discontinued in 
patients receiving concomitant anti- 
glaucoma medications was not signifi- 
cantly different from the rise in IOP 
of patients receiving timolol alone. 
Patients receiving timolol alone 
showed long-term drift, with a mean 
increase of IOP of 3 mm Hg after 17 
to 35 months (P < 02). The rise of 
IOP after timolel was withdrawn did 
not differ significantly from the ini- 
tial pressure reduction produced by 
the drug (P< 10). This might sug- 
gest that the drift was not due to a 
loss of efficacy of timolol. On the other 
hand, the pressare to which the IOP 
rose after timolol use was discontin- 
ued did not differ significantly from 
the initial baselme IOP (P > .20). This 
suggests that tne glaucoma had not 
worsened or the effect of timolol had 
not completely disappeared. These 
data, therefore, demonstrate a small 
long-term drift out do not clearly dis- 
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and side effects. arch Ophthalmol 97:273-277, 
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tinguish whether the drift is due to 
decreased efficacy of timolol or wors- 
ening of the glaucoma. Long-term 
drift is not an artifact of changing the 
frequency of administration from 
three times a day to twice a day or of 
elimination of the 0.1% and 1.0% solu- 
tions. These changes were made in all 
patients at one point in time, whereas 
the drift is gradual and continuous 
(Fig 2). No patient showed a change in 
IOP when these changes were made. 
The IOP when timolol was reinsti- 
tuted was intermediate between ini- 
tial values with timolol therapy and 
the final pressure while the patient 
was still receiving timolol before re- 
evaluation; it was not significantly 
different from either. A larger study 
is required to better explore long-term 
drift. 

The persistence of effect after dis- 
continuing timolol therapy needs to be 
better examined. An earlier study 
demonstrated that the IOP does not 
return to normal for 24 hours after a 
single drop of timolol'^ This study 
shows that after long-term use of 
timolol, the IOP continues to increase 
for at least two weeks after timolol 
therapy is discontinued in most 
patients. The reasons for this lengthy 
washout period are not clear. The role 
of receptor regulation during this 
period is not known. Little is known 
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about the pharmacokineties of topical- 
ly applied timolol. Studies of timolol 
given for systemic effect indicate 
widespread distribution in the body, 
but repeated oral doses do not lead to 
marked accumulation.'^ However, ocu- 
lar accumulation of timolol or its 
active metabolites cannot be excluded 
at the present. 

This study demonstrates that timo- 
lol continues to be an effective IOP- 
reducing medication with a low inci- 
dence of side effects. Particularly 
eneouraging is the absence of side 
effects in this group of patients after 
three years of continuous use, as after 
18 months.' These patients had been 
carefully selected to exclude cardiac 
and pulmonary diseases in which £- 
adrenergic blockade might be danger- 
ous. 
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Anterior Segment Configuration Correlated With 


Shaffer’s Grading of Anterior Chamber Angle 


Raymond Y. Chan, MD, PhD; Jess A. Smith, MD; Kenneth T. Richardson, MD 


è The central corneal thickness, pe- 
ripheral corneal thickness, central anteri- 
or chamber depth, and peripheral anterior 
chamber depth were measured from 110 
phakic eyes using attachments 1 and 2 to 
the slitlamp (Haag-Streit). The Shaffer 
grading system was used for the width of 
the anterior chamber angle. The results 
showed that both the average central 
anterior chamber depth and peripheral 
anterior chamber depth increased in a 
linear manner with the Shaffer grading 
system of the width of the anterior cham- 
ber angle. In addition, our "scattergram" 
showed that each Shaffer grading of the 
angle width could almost be uniquely 
determined by the combination of central 
and peripheral anterior chamber depths. 
However, the peripheral anterior chamber 
depth is the best single factor in predict- 
ing the Shaffer grading of the width of the 
anterior chamber angle. 

(Arch Ophthalmol 99:104-107, 1981) 


()bservation of the anterior segment 

configuration, including such fac- 
tors as central anterior chamber 
depth, peripheral anterior chamber 
depth, corneal thickness, and the 
width of the anterior chamber angle, 
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can give information with regard to 
the mechanism of the glaucoma, as 
well as assist in the decision-making 
process on the modality of treatment 
and prognosis in certain cases of glau- 
coma. Rosengren’ and Tórnquist? have 
shown that the risk of development of 
acute glaucoma increased greatly as 
the depth of the central anterior 
chamber diminished. 

While the importance of corneal 
thiekness in glaucoma is uncertain, 
such measurements certainly are help- 
ful in the planning of corneal sur- 
gery.*? 

The estimation of the anterior 
chamber angle width has been the 
only way of judging which angles are 
capable of occlusion. The Shaffer 
grading system has been an impor- 
tant contribution to the interpretation 
of the anterior chamber angle. How- 
ever, performing gonioscopy and as- 
signing a grade to the angle is a 








Numerical 
Angle Grade Grade 
Wide-open angle IV 


Wide-open angle I 


Narrow angle, moder- 
ate 





Narrow angle, extreme 


Narrow angle, complete 
or partial closure 0 


Table 1.—Shaffer Grading System 


subjective assessment that may be 
influenced by the type of the gonio- 
prism used and the amount of pres- 
sure applied to the cornea.’ 

In this study, we perform objective 
measurements on various factors in 
an attempt to sort out those tha: can 
be closely and reliably correlated with 
the Shaffer grading system of the 
width of the anterior chamber angle. 


THE SHAFFER 
GRADING SYSTEM 


The Shaffer grading system was 
conceived to provide a converient 
method in comparing the widths of 
different anterior chamber angles.** 
The grading system assigns a numeri- 
cal grade (0 through IV) to each angle 
with associated anatomical deserip- 
tion, the angle width in degrees, and 
the implied clinical interpretation 
(Table 1). 

Measurement of the angle width is 


Angle Width, Implied Clinical 
Degrees Interpretation 
Closure impossi- 
35-45 ble 
Closure impossi- 
20-35 ble 









20 Closure possible 
Closure probable, 
eventually 


Closure present or 
0 imminent 
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Fig 1.—Optical configuration for measurement of central corneal 


thickness and anterior chamber depth. 





Fig 2.—Optical configuration for measurement of peripheral cor- 


neal thickness and anterior chamber depth. 


Table 2.—Vawes of Anterior Chamber (AC) Measurements for Shaffer Grades 


Central AC 
Depth, mm 


Average 
1.360 
2.111 
2.615 
3.171 


0 (11) 
| (22) 

Il (23) 
Ill (54) 


achieved throuzh the use of a gonio- 
prism together with the examiner's 
subjective judgment of the amount of 
separation between two imaginery 
tangent lines constructed to the inner 
surface of the trabecular meshwork 
and to the anterior iris surface (ap- 
proximately oae third the distance 
from the peripheral part of the iris), 
respectively. 


MATERIALS AND METHODS 


The equipment used included at- 
tachment 1 (far measurement of cor- 
neal thickness) and attachment 2 (for 
measurement of anterior chamber 
depth). Both attachments are for the 
slitlamp (Haag-Streit)." 

* The configurations of the slit beam 
for which the measurements were tak- 
en are illustrated in Fig 1 and 2. While 
measuring one eye, a fixation light 
was used in the opposite eye. For all 
measurements, the width of the light 
source was 1 mm. There is a 40? angle 
between the lamp arm and the micro- 
scope arm that is determined by the 
. manner in which the attachments fit 
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Peripheral AC 
Depth, mm 
CC ee Oe eee. 


Average Range 


Range 
1.00-1.60 0.075 0.05-0.12 


1.59-2.52 0.146 0.11-0.19 
2.41-2.90 0.229 0.18-0.31 
2.59-3.76 0.347 0.28-0.50 





onto the slitlamp. The light beam was 
then open to 1 mm and placed perpen- 
dicular to the cornea. 

For measurement of the central cor- 
neal thickness, a spot estimated to be 
the center of the cornea was found. 
For measurement of the anterior 
chamber depth, a spot estimated to be 
the center of the pupil was used for 
the measurement. An average of five 
independent readings was taken as 
the final value. 

After the central corneal thickness 
was determined by attachment 1, the 
anterior chamber depth was measured 
by attachment 2. Attachment 2 mea- 
sures the distance from the epithelium 
to the anterior lens surface. There- 
fore, the true anterior chamber depth 
is found by subtracting the value 
obtained from instrument 2 from the 
value obtained for the corneal thick- 
ness by instrument 1. Thus, the true 
anterior chamber depth from the 
endothelium to the anterior lens sur- 
face is calculated. 

For measurement of peripheral cor- 
neal thickness, the 9-o'clock meridian 
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in both eyes was used because of the 
fixed configuration of the attach- 
ments. The location of measurement 
was the first mezsurable corneal loca- 
tion from the limbus. (Patients with 
areus senilus and pterygium were 
excluded from the study because of 
the anatomical difficulty imposed.) 
For measuremert of peripheral ante- 
rior chamber depth, the same location 
used for measurement of the periph- 
eral corneal thickness was utilized 
again. The image on the iris was then 
used as an estimation of the posterior 
limit of the peripheral anterior cham- 
ber. Again, the average of five mea- 
surements was taken for the final 
value. 

The gonioscopy was performed af- 
ter the anterior segment measure- 
ment by a different examiner (J.A.S.) 
using the four-mirror gonioprism 
(Zeiss). The angle widths were esti- 
mated at the 9-o’clock meridian only. 
The results of anterior segment mea- 
surement were not known to the 
examiner at the time of gonioscopy. 

One hundred ten phakic eyes from 
66 patients were included in this 
study. The eentral anterior chamber 
depth, peripheral anterior chamber 
depth, central corneal thickness, and 
peripheral corneal thickness were de- 
termined in each individual. 


RESULTS 


The data in tabulated and graphic 
forms, Table 2 and Fig 3, give the 
values of objective measurements for 
grades 0, I, II, and III. The anterior 
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Fig 3.—Variation of central (open circle) and peripheral (closed 





p 4.0 circle) anterior chamber (AC) depths with Shaffer grading of 
width of AC angle. 
3.0 i : 
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p 0 0 Fig 4.—Variation of central (open circle) and peripheral (closed 


circle) corneal thickness with Shaffer grading of width of anterior 


| Grade chamber angle. 


Table 3.—Values of Corneal Thickness Measurements for Shaffer Grades 


Central Corneal Peripheral Corneal 
Thickness, mm Thickness, mm 


chamber depth in the central portion 
and the anterior chamber depth in the 
periphery both increased, as did the 
width of the angle. 

Figure 4 shows that for both the 





Shaffer Grade 














| (No. of Eyes) Average Range Average Range central corneal thickness and the 

| 0 (11) 0.576 0.55-0.66 0.695 0.60-0.77 peripheral corneal thickness, there 
| (22) 0.564 0.48-0.66 0.674 0.54-0.78 was a decrease as the width of the 
II (23) 0.550 0.49-0.60 0.653 0.60-0.78 angle inereased (Table 3). Whether 
Ill (54) 0.535 0.46-0.63 0.647 0.54-0.78 








the observed trend of change as seen 
in Fig 4 has any clinical importance 
would have to be determined in a 
larger series of patients. 

Figure 5 is a “scattergram” ob- 
tained by plotting the object vely 
measured peripheral anterior cham- 
ber depths against the objectively 
measured central anterior chamber 
depths with the incorporation of the 
subjectively determined Shaffer 
grades of the angle width (by a sepa- 
rate examiner). The relatively linear 
relationship between the peripheral 
and central anterior chamber depths 
has been implied from Fig 3. The 
objective data points in Fig 5 also 
seem to form distinct clusters wi-h a 
minimal overlapping. It is thus pessi- 
ble to define the boundary of each of 
the clusters (which represents the 
range of the measurements within 
each Shaffer grade) using just two 
factors, the central and peripheral 
anterior chamber depths. 

One may attempt to quantify the 
data plotted in Fig 5 by defininz a 
boundary around the numerical aver- 
ages of the central and peripheral an- 


0.5 
0.4 
0.3 


0.2 


$ 0.1 


Peripheral AC Depth, mm 





1.0 2.0 


3.0 4.0 


Central AC Depth, mm 
Fig 5.—Scattergram showing variation of objectively measured peripheral anterior 


chamber (AC) depth with objectively measured central AC depth, with incorporation of 
subjectively determined Shaffer grading of width of AC angle. Open circle is grade III; 
closed box, grade Il; open triangle, grade |; closed circle, grade 0. 
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terior chamber depths for each Skaf- 
fer grade. To ensure absolutely no 
overlapping between each cluster, we . 
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Table 4.—Shaffer Grade Boundaries 


Central Anterior 


Chamber (AC) 
Depth, mm 


Peripheral AC 
Depth, mm 


IU 1.180-1.480 0.063-0.098 
| 
G 


1.851-2.316 
li 2.513-2.758 
IH 2.861-3.465 





define the bouncary of each cluster as 
half the distanee between the mean 
and the maximam and half the dis- 
tance between tne mean and the min- 
imum. Henee, fer grade 0 angle width 
with a mean certral anterior chamber 
depth of 1.360 mm and a range of 1.00 
to 160 mm, the upper limit of the 
boundary will be 1.360 mm plus 1/2 
(1.60 — 1.360 mm), or 1.480 mm, and 
the lower limit ef the boundary will be 
1.360 mm minus 1/2 (1.360 — 1.00 mm), 
or 1.180 mm. Table 4 shows such boun- 
daries formulated from Fig 3. From 
this table, one can uniquely define a 
Shaffer grade f-om the measured val- 
ues of the central and peripheral ante- 
rior chamber depths. provided that the 
values fall witkin the defined bound- 
aries. Should the measured values fall 
outside the boundaries defined, extra- 
polation has to be made from the 
original scattemzram (Fig 5). 


COMMENT 


The quantitztive measurement of 
various aspects of the anterior seg- 
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8:177-182, 1976. 
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7. Shaffer RN: 3onioscopy, in Symposium on 
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0.128-0.168 
0.205-0.270 
0.314-0.424 


ment had been reported by different 
authors even before the advent of the 
new and convenient attachments to 
the slitlamp. Jaeger and von Bahr" 
have described optical principles for 
measurement of corneal thickness. 
Lindstedt’? and Stenstrom’ have de- 
scribed optical methods for measure- 
ment of the anterior chamber depth. 
Van Herick and Shaffer’: have de- 
scribed a method for estimation of the 
anterior chamber depth using the slit- 
lamp. In a more recent article, 
Jacobs!’ described a method for esti- 
mating the anterior chamber depth 
using the slitlamp. 

The clinical importance of quantita- 
tive measurement of the anterior seg- 
ment aspects has been studied. Lowe'* 
reported in 1964 that the risk of 
angle-closure glaucoma 
greatly if the depth of the central 
anterior chamber was less than 2.0 
mm. The importance of corneal thick- 
ness in patients with open-angle glau- 
coma? and in predicting the short- 
term outcome of penetrating kerato- 
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In this study, the anterior segment 
factors that seemed to correlate with 
the Shaffer grades are the central and 
peripheral anterior chamber depths. 
The changes in corneal thickness did 
not seem to have much sensitivity 
with respect to the subjectively esti- 
mated Shaffer grades. The measure- 
ment of central anterior chamber 
depths was very repeatable. However, 
the measurement of peripheral anteri- 
or chamber depths had been found to 
vary with respect to the expertise of 
the examiner, patient cooperation, 
and the anatomic appearance of the 
limbus at the 9-o'clock meridian. With 
the exclusion of patients having arcus 
senilus and pterygium and the use of a 
fixation light in the contralateral eye, 
the proficiency of obtaining consis- 
tent measurements from the same 
limbus had been acquired within a 
short time. 

The nicely correlated result of the 
quantitatively measurable peripheral 
and central anterior chamber depths 
with the Shaffer grading system of 
the angle width, as shown in this 
study, will provide a relatively easy 
and objective method of assessing the 
anterior chamber angle width without 
any patient discomfort. It is impor- 
tant to realize that the measurement 
of angle width is only a facet in 


assessing the dynamics of the complex 


anterior chamber angle structure. 
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Surgically Mismanaged Ptosis 
Associated With Double Elevator Palsy 


Michael A. Callahan, MD 


è The primary goal in mismanaged as 
well as untreated cases of combined dou- 
ble elevator muscle palsy and ptosis is 
alleviation of the paretic ocular motor 
imbalance to correct pseudoptosis, fol- 
lowed, if necessary, by levator resection 
to correct any residual true ptosis compo- 
nent. The great hypotropia often found in 
double elevator muscle palsy should be 
corrected, preferably by a muscle trans- 
position procedure combined, in certain 
cases, with inferior rectus muscle reces- 
sion if the inferior rectus muscle has 
contracted. Only in young patients can 
these two surgical procedures be safely 
combined, particularly if it is desirable to 
decrease the number of general anesthet- 
ics that the patient must take. Only after 
proper management of the paretic strabis- 
mus should the levator be resected, 
because, in certain cases, extraocular 
muscle surgery will completely abolish 
the upper lid ptosis. 

(Arch Ophthalmol 99:108-112, 1981) 


Congenital or acquired weakness of 

the superior rectus muscle and 
inferior oblique muscles (double eleva- 
tor palsy) is frequently associated 
with ptosis of the ipsilateral upper 
eyelid. This lowered-eyelid position 
may result from the globe’s hypotrop- 
ic position (pseudoptosis), intrinsic 
levator weakness (true ptosis), and 
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both hypotropia and levator weakness. 
If the interrelation between the 
abnormal lid position and paralytie 
strabismus condition is overlooked, an 
improper surgical approach for their 
resolution may result; such is exem- 
plified in the three cases reported 
herein. Through the courtesy of the 
referring ophthalmologists, preopera- 
tive data were obtained to establish 
the error in diagnosis and treatment. 


REPORT OF CASES 


Case 1.—A mentally retarded 4-year-old 
boy with congenital ptosis and strabismus 
came to the referring ophthalmologist in 
1969; labor and delivery had been difficult, 
and forceps may have caused birth trau- 
ma. The right and left palpebral fissures 
measured 5 and 9 mm, respectively, in the 
primary position; levator functions of the 
right and left upper lid margins (the upper 
lid margin excursion from extreme down- 
ward gaze to extreme upward gaze) were 9 
and 16 mm, respectively. Visual acuity was 
20/30 in the right eye and 20/20 in the left 
eye. There was a right exotropia of 25 
PD. The referring physician resected the 
right levator 12 mm via the anterior 
approach; the right lateral rectus muscle 
was recessed 6 mm, and the right medial 
rectus muscle was resected 5 mm during 
the same operation. Postoperatively, the 
lid position was improved, but there was 
residual ptosis. 

Six years after this operation, I exam- 
ined this patient. He preferred to fixate 
with the left eye, which resulted in a 2-mm 
ptosis of the right upper lid, a 30-PD right 
hypotropia, and a 5-PD right exotropia 
(Fig 1, top left). When fixating with the 
right eye, the ptosis completely disap- 
peared (Fig 1, top right), indicating pseu- 
doptosis; however, a 45-PD left hypertropia 


and notable retraction of the left upper lid 
were produced. Ductions showed a right 
double elevator palsy and normal rotations 
of the left eye. Bell’s phenomenor was 
present bilaterally. Forced duction studies 
disclosed moderate restriction of the right 
inferior rectus muscle. Review of his photo- 
graphs, taken six years previously (before 
his first operation), disclosed limitaticns of 
right eye elevation. 

The right eye was amblyopic, and he had 
never complained of diplopia; results cf the 
Worth four-dot test indicated suppression 
of the right eye; there was no stereoa^uity 
demonstrable by the Titmus test. 

The parents of the patient requested an 
additional surgical procedure; at surgery, 
forced ductions showed restrictions only 
inferiorly, so the right inferior rectus mus- 
cle was recessed 3 mm. Under microseopic 
control, the bellies of the superior, lateral, 
and medial rectus muscles were split lengi- 
tudinally, so that at least one anterior 
ciliary artery was left undisturbed in each 
muscle. The superior halves of the medial 
and lateral rectus muscles and the rasal 
and temporal halves of the superior rectus 
muscles were joined with nonabsorbable 
sutures (Dacron 5-0). (The single anterior 
ciliary artery in the lateral rectus muscle 
was left undisturbed.) 

The six-month postoperative appearence 
showed complete correction of the pseudo- 
ptosis (Fig 1, bottom). The patient can 
elevate the right eye approximately 5° 
above the horizontal, but still continues to 
fixate with the left eye. Depression of both 
eyes is normal; abduction of the right eye is 
normal, but adduction is slightly redueed. 
In 45 months of postoperative follow-up 
observation from the second surgical pro- 
cedure, the lid position has been un- 
changed. 

CASE 2.—A 21-year-old woman was 
referred for evaluation of a large ‘eft 


hypotropia and ptosis of the left upper lid. . 
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Fig 2.—Top left, Preoperative appearance showed 3-mm ptosis of 
left upper lid, 20-diopter left exotropia, and 20-D left hypotropia. 
Top right, Fixation witn left eye indicated pseudoptosis of left 
upper lid. Center left, Im upward gaze, there was inability to fully 
elevate left eye. Center right, Three months after muscle transpo- 
sition anc inferior rectus muscle recession, there was still residual 
ptosis of left upper lid and 15 D of exotropia. Bottom, Appearance 
29 months after levator resection and recession of lower lid 


retractors. 


Her congenital exotropia had been satis- 
factorily corrected at an early age. Two 
years before my examination, the patient 
sustained closed head trauma in an auto- 
mobile accident. Thereafter, ptosis of the 
left upper lid and left exotropia developed. 
One year later, another ophthalmologist 
performed a ptosis procedure (occipitofron- 
tal muscie suspension with a polyfilament 
sargical suture) and horizontal rectus mus- 
cle surgery (lateral rectus muscle recession 
and medial rectus muscle resection). 

My initial examination showed a best 
correctec visual acuity of 20/20 in the right 
eye and 20/50 in the left eye. The cyclo- 
plegic refraction was —0.25 OD and plano 
OS, and she wore a frosted left spectacle 
lens to prevent diplopm. When she fixated 
with the right (preferred) eye, she had a 


:8-mm ptosis of the left upper lid, a 20- 
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sion. 


PD left exotropia, and a 20-PD left hypo- 
tropia (Fig 2, top left). Levator function of 
the right and left lid margins was 18 and 9 
mm, respectively. When the patient fix- 
ated with the left eye, the left upper lid 
elevated 2 mm, indicating 2 mm of pseu- 
doptosis (Fig 2, top right). Ductions of the 
right eye were normal. The left eye could 
not be elevated much past the horizontal 
midline (Fig 2, center left), and there was a 
mild adduction weakness associated with 
slight upper lid retraction; infraduction 
was normal. Forced ductions indicated not- 
able to severe restriction inferiorly in the 
left eye and no restrictions medially or 
laterally. Bell’s phenomenon was present 
bilaterally, and the pupils, which measured 
4 mm bilaterally, reacted normally to light 
and accommodation. No afferent pupillary 
defect was demonstrable. 
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Fig 1.—Top left, Preoperative appearance showed 4-mm ptosis of 
right upper lid. Top right, Fixation with right eye indicated 
pseudoptosis. Bottom, Forty-five-month postoperative appear- 
ance after muscle transposition and inferior rectus muscle reces- 


She could not appreciate 400 s of arc with 
the Titmus test and saw five dots through 
the red and green glasses when the Worth 
four-dot flashlight was held 35.6 cm in 
front of her face. 

I performed a muscle transposition pro- 


cedure, uniting the superior halves of the 


lateral and medial rectus muscles with the 
temporal and nasal halves of the superior 
rectus muscle, and I also recessed the left 
inferior rectus muscle 3 mm. 

Examination four months postoperative- 
ly showed improvement in the ptosis (Fig 
2, center right), but a lef: hypotropia of 5 
PD and a left exotropia of 15 PD persisted; 
the left lower lid also retracted inferiorly 
somewhat. 

Three months postoperatively, she could 
appreciate single binocular vision (of large 
objects) for the first time since her injury 
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Fig 4.—Superior halves of medial and 
lateral rectus muscles joined to nasal and 
temporal halves of superior rectus muscle 
combined with 3-mm recession of inferior 
rectus muscle. 


by turning her head slightly to the right. 
The left upper lid still remained ptotic. 
Encouraged by the improvement in her 
condition, she requested further correction 
of the ptosis. Accordingly, an external 15- 
mm levator resection was done. To elevate 
the lower lid, which had been drawn inferi- 
orly by the inferior rectus muscle recession, 
a 3 x 15-mm elliptic scleral graft was 
placed below the tarsus to recess the lower 
lid retractors. In addition, the lateral rec- 
tus muscle was recessed 7 mm. One month 
postoperatively, the upper lids were more 
symmetrie, although the left one still 
retracted somewhat on adduction (Fig 2, 
bottom). Exposure keratopathy required 
topical treatment for two to three months 
postoperatively, but the upper lid position 
has remained stable during 29 months of 
follow-up observation. 

Five prism diopters of left hypotropia 
and 10 PD of exotropia persist. The left eye 
is capable of elevation 3? to 5? above the 
horizontal midline. She can avoid diplopia 
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Fig 3—Top left, Preoperative appearance showed 4-mm ptosis of left upper lid. Top right, Preferred 
head position was backward head tilt. Bottom left, In upward gaze, there was inability to fully elevate 
left eye. Bottom right, Twenty-three-month postoperative appearance after muscle transposition, 
inferior rectus muscle recession, and occipitofrontal muscle suspension of left upper lid. 


Table 1.—Conditions That Mimic Double Elevator Palsy Caused by 
Inferior Rectus Muscle Restriction 


Thyroid ophthalmopathy 


Comment 


Other signs of thyroid ophthalmopathy (lid re- 


traction, exophthalmos, and others) are usually 
present; ptosis only occurs in cases of severe 
unilateral inferior rectus muscle fibrosis with 
secondary hypotropia 


Blow-out fracture 


History of antecedent trauma, incarceration of 


inferior rectus muscle restricts elevation of 
eye; ptosis may occur secondary to lid lacera- 
tions or superior orbital rim fracture 


Anomalous insertion of 
inferior rectus muscle 


Congenital orbital fibro- 


Only one reported case; this patient had notable 
hypotropia and no ptosis“ 


Usually possible to obtain fairly good alignment 


sis syndrome 


in the primary position by conventional strabis- 
mus surgery; profound bilateral ptosis can only 
be corrected by occipitofrontal muscle suspen- 


sion 


by tilting her chin up and turning her face 
slightly to the right. Appropriate prisms 
have been prescribed, but she does not like 
to wear them; she is instead content to 
"ignore" the second blurred image. 

CASE 3.— A 2-year-old boy, the product of 
an uneventful pregnancy and delivery, had 
had a 20-mm resection of the left levator 
muscle one year previously that had failed 
to elevate the lid margin substantially. 
When I first examined him (Fig 3, top left), 
fixation was good, central, and maintained 
bilaterally. Cycloplegie refraction was as 
follows: right eye, +2.50 sph and +0.50 cyl 
X 90* and left eye, +2.50 sph and +0.75 cyl 
X85?. The patient had a constant back- 
ward head tilt (Fig 3, top right); to look up, 
he had to thrust his head further back- 
wards. There was a 20-PD left hypotropia 
in the primary position with limitation of 
left eye elevation (Fig 3, bottom left). The 
left upper lid margin did not elevate when 
he was forced to fixate with the left eye. 
There was a 4-mm ptosis of the left upper 





lid; levator function for the right upper lid 
was 10 to 15 mm, and levator function for 
the left was 0 to 1 mm. Indirect ophthal- 
moscopy of the fundi was normal, as were 
the results of external examination. Since 
there was no detectable amblyopia, ro sur- 
gery was recommended. Six months later, 
fixation was unsteady with the left eye, 
and it was again confirmed that he could 
not elevate the left eye above the midline. 
Bell's phenomenon was present bilaterally. 
Oeclusive therapy for amblyopia was insti- 
tuted, and glasses were prescribed; he 
returned in one month, at which time 
fixation of the left eye was central, steady, 
and maintained. Surgery was then advised 
for this child, now 3 years old. 

Two years after this patient's initial 
levator operation, a muscle transposition 
procedure was performed on the left eye. 
Exploration of the superior rectus muscle 
showed no adhesions between it and the 
levator; the superior halves of the lateral 


and medial rectus muscles were united to. 
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Table 2.—Conditions That Mimic Double Elevator Palsy Caused by 
Neurogenic or Myogenic Superior Rectus Muscle Weakness 


Superior oblique tendon sheath 
syndrome 


Comment 


Ipsilateral superior rectus muscle weakness may occur 
in long-standing cases, and a positive forced duc- 


tion and elevation and adduction is diagnostic 

Injuries to the superior orbital rim may cause com- 
bined true ptosis and superior rectus muscle weak- 
ness; choice of surgical procedure depends on 
amount of ptosis and levator function 


Myasthenia gravis 


Ptosis and diplopia occur after ocular fatigue; patients 


may be treated medically, with ptosis crutches, or, 
if the ptosis is long-standing and severe, occipito- 
frontal muscle suspension 


Postoperative Berke-Motais 
surgery 


Rarely used procedure today because of the consider- 
able late complications of hypotropia and recur- 


rence of ptosis; ptosis is corrected by occipitofron- 
tal muscle suspension and the hypotropia by the 
Knapp procedure 


Third cranial nerve palsy 


Aberrant regeneration may result in a ptotic upper lid 


that retracts on abduction or adduction; any sub- 
stantial hypotropia should be corrected before pto- 
sis surgery is performed; the eye is usually exotrop- 
ic and may be hypotropic 





Table 3.—Conditions Causing Monocular Elevation Paresis Secondary 
to CNS Lesions 


Diagnosis 
Monocular elevation pare- 


Comment 


Vascular lesions in the pretectum may cause elevation 
paresis without ptosis; serious neurologic symptoms 


or signs are usually absent 


Skew deviation 





the temporal and nasal halves of the 
superior rectus muscle. Intraoperative 
forced ductions indicated restrictive forces 
inferiorly, so the left inferior rectus muscle 
was recessed 3 mm. A small, crescent- 
shaped strip of skin was excised along the 
length of the upper lid at the level of the 
superior tarsal border to create a lid fold, 
and an occipitofrontal muscle suspension 
procedure (double triangle technique using 
preserved fascia) was performed. 

Since surgery, fixation in the left eye has 
been maintained, and the patient no longer 
has a backward head tilt (Fig 3, bottom 
right) In the primary-gaze position, no 
hypotropia of the left eye is detectable by 
cover tests; adduction, abduction, and 
infraduction of the left eye are normal. He 
can elevate the left eye only a few degrees 
above the primary position. To date, he still 
suppresses the left eye, as shown by the 
Worth four-dot test results. Twenty-three 
months have elapsed since the surgical 
procedure | performed, and the lid position 
has been stable. 


COMMENT 


Beard's definitive text’ describes 
the surgical treatment of concomitant 


: hypotropia, superior rectus muscle 
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Cerebellar tumors, acoustic neuromas, vascular acci- 
dents of the midbrain, and unilateral labyrinthine 
disease may result in a large hypotropia present in 
all positions of gaze; because of the associated 
grave neurologic signs, these patients usually go to 
neuro-ophthalmologists, neurologists, or neurosur- 
geons 


weakness, and ptosis. If the ptosis and 
strabismus surgery were to be per- 
formed during the same operation, he 
advocated inereasing the amount of 
levator resection by 5 to 7 mm (in 
addition to that which would ordinari- 
ly be performed). He also warned that 
"it may be wise to complete the verti- 
cal muscle surgery before final evalu- 
ation and repair of the ptosis."'»*? 
Beard did not emphasize that strabis- 
mus surgery alone would occasionally 
completely correct the pseudoptosis in 
double elevator palsy, and that in 
these cases, levator surgery is unnec- 
essary. 

In 1969, Knapp? reported successful 
correction of double elevator palsy in 
15 patients by disinserting the entire 
medial and lateral rectus muscle ten- 
dons and transplanting them superi- 
orly, near the insertion of the paretic 
superior rectus muscle. This procedure 
enhanced elevation of the globe, which 
was not possible by resecting the pa- 
retic superior rectus muscle. Though 
his article dealt primarily with correc- 
tion of hypotropia, the published pic- 


tures show that the associated pseu- 
doptosis was also alleviated by his 
procedure. In fact, only two of the five 
cases illustrated in his article needed a 
levator resection in addition to the 
muscle transposition procedure to cor- 
rect residual ptosis. Two patients 
described in his article had a small 
amount of residual hypotropia. 

Seott and Jackson* emphasized the 
importance of inferier rectus muscle 
restriction, and 73% of his patients 
with double elevator palsy had restric- 
tion of the ipsilateral part of the infe- 
rior rectus muscle as determined by 
the forced duction test. Positive 
forced ductions, asymmetry of the 
Bell’s phenomenon, and an exagger- 
ated infraorbital lid crease on upward 
gaze provide preoperative clues to the 
presence of this abnormality. (Scott 
and Jackson? postulated that this lat- 
ter finding was caused by attach- 
ments of the capsulopalpebral head of 
the inferior rectus muscle to the lower 
lid.) He stressed that this abnormality 
must be corrected to fully correct the 
hypotropia by the "Knapp procedure." 
To avoid anterior segment ischemia 
by the disinsertion of three rectus 
muscles during one operative proce- 
dure, he advocated preliminary infer- 
ior rectus recession to counteract its 
retraction followed six weeks later by 
a Knapp procedure* to achieve com- 
plete surgical correction of the hypo- 
tropia. Uncorrected inferior rectus 
muscle restrietion most probably led 
to the residual hypotropia in the third 
and fourth cases that Knapp illus- 
trated in his article. Though inferior 
rectus muscle recession may cause 
hypertropia of the paretic eye in 
downward gaze, full correction of the 
hypotropia in the primary position 
depends on the release of all inferior 
restrictive forces. (My patients did not 
demonstrate an exaggerated lower lid 
erease on upward zaze, but all had 
positive forced ductions indicating 
restriction of the inferior rectus mus- 
cle.) 

Jensen‘ and Helveston® have shown 
that uniting half of two adjacent 
active muscle bellies with nonabsorba- 
ble sutures to the halves of a split 
paretic muscle (as from an abducens 
nerve paralysis) can be as effective as 
transplanting entire tendons. Since 
the rectus muscles are not detached 
from the globe, an added benefit is 
that the chance of anterior segment 
ischemia is reduced. 

Anterior segment ischemia may 
result in iris atrophy, cataract forma- 
tion, uveitis, and even phthisis bulbi. 
It ean also occur after extensive stra- 
bismus or retinal detachment surgery 
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(with and without diathermy) when 
the anterior ciliary artery circulation 
is disturbed, for example, when three 
rectus muscles are disinserted during 
the same operative procedure. Clinical 
and laboratory study results indicate 
that this problem is far less likely to 
occur in children than in adults. 
Helveston* and Burian and von Noord- 
en" have reported that a Jensen pro- 
cedure* can be combined with reces- 
sion of the medial rectus muscle in 
cases of long-standing lateral rectus 
muscle paralysis associated with spas- 
ticity of the medial rectus muscle in 
young patients. Even though all four 
rectus muscles are violated, adequate 
anterior ciliary artery circulation will 
remain if care is taken to identify (by 
microsurgical dissection) and spare 
one of the two anterior ciliary muscles 
when the appropriate muscle bellies 
are split. In older patients with arteri- 
osclerotic cardiovascular disease, an- 
terior segment ischemia has been 
reported after a Jensen“ procedure 
with medial rectus muscle recession, 
so here, at least six weeks should 
intervene between muscle transposi- 
tion and medial rectus muscle reces- 
sion. 

The operation I performed is a mod- 
ification of the Jensen procedure used 
by Helveston? and von Noorden' to 
correct lateral rectus muscle paresis 
(Fig 4). Just as they describe transpos- 
ing power from the vertical rectus 
muscles to the lateral rectus muscle 
and, at the same time, recessing its 
antagonist (the medial rectus muscle), 
I transposed the muscle bellies of the 
horizontal rectus muscles to the weak 
superior rectus muscle and, during the 
same procedure, recessed its antago- 
nist inferior rectus muscle. This com- 
bined procedure has the advantage of 
ameliorating all deficits during one 
surgical procedure, saving the patient 
an additional anesthetic. 

Four different clinical situations 
may occur in patients with congenital 
double elevator palsy, depending on 
the fixation pattern. They may fixate 
with the nonparetic eye, fixate with 
the paretic eye, alternate fixation 
between the nonparetie and paretic 
eyes, and tilt their heads backward, 
avoiding the field of action of the 
elevator muscles. 

If the nonparetic eye is preferred 
for fixation, the contralateral (paret- 
ic) eye is usually profoundly hypotrop- 
ic, and the ipsilateral part of the upper 
lid droops. Pseudoptosis exists if the 
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ptotie lid raises to a "normal" level 
(upper lid margin skirting the upper 
limbus) when the paretic eye fixates 
in the primary position; cases 1 and 2 
exhibited this phenomenon. (In the 
series of Scott and Jackson? of 15 
patients with double elevator palsy, all 
had pseudoptosis; ten of the patients 
[66%] also had an element of "true" 
ptosis. Here, levator function is 
usually good (8 mm or more), and a 
levator resection should not be per- 
formed until the hypotropia is com- 
pletely corrected, because the strabis- 
mus surgery that manipulates Her- 
ing's law of equal innervation? may 
'ompletely abolish the ptosis. 

Combined "true" ptosis and pseu- 
doptosis is usually present when the 
lid elevates only slightly, falling short 
of the normal level (when the paret- 
ic eye fixates in the primary position). 
Here, levator function is usually fair 
(5 to 7 mm). Consequently, a levator 
resection will probably be necessary to 
correct the residual true ptosis. 
However, levator resection should be 
deferred until the hypotropia is com- 
pletely corrected, because correcting 
the pseudoptosis may elevate the lid 
margin a few millimeters, which will 
alter the number of millimeters the 
levator must be resected later, assum- 
ing a quantitative approach to levator 
resection is utilized. Also, the lid posi- 
tion may be improved eneugh that the 
patient will be satisfied with its 
appearance. Although aeceptable re- 
sults were achieved in the first and 
second cases, strabismus surgery 
should have preceded levator resec- 
tion. Though no overcorrections were 
obtained in my patients, two patients 
in the series of Scott and Jackson? who 
underwent previous ptosis surgery did 
have overcorrection of the upper lid 
after proper vertical ocular align- 
ment. 

If the lid fails to raise up when the 
paretic eye fixates in the primary 
position, there is no pseudoptosis. 
Levator function in this instance is 
most likely poor (4 mm or less); there- 
fore, correction of the hypotropia and 
suspension of the lid to the occipito- 
frontal muscle is the most expeditious 
way to correct both problems (as the 
third case demonstrates) If the 
globe's position is elevated by correc- 
tion of the hypotropia and the lid is 
not simultaneously raised, ptosis will 
be increased. 

In the rare situation in which fixa- 
tion occurs predominantly with the 


paretic eye, the secondary deviation 
resulting in a large contralateral 
hypertropia and lid retraction should 
be alleviated by correcting the rela- 
tive hypotropia in the fixating eye 
until the vertical deviation is elimi- 
nated. The same approach shoald be 
adopted if fixation alternates be- 
tween the paretic and nonraretic 
eyes. 

Although the second patient proba- 
bly had an acquired double elevator 
palsy eaused by an incomplete third 
cranial nerve palsy, the same princi- 
ple—correct the hypotropia before the 
ptosis—still applies. 

The differential diagnosis cf ac- 
quired double elevator palsy is impor- 
tant (Tables 1 and 2); thus, if the 
pitfall of choosing the improper surgi- 
cal procedure to relieve the ptosis is to 
be avoided, a host of conditions must 
be excluded by a careful review of 
history and a complete ophthalmologic 
examination. Comprehensive follow- 
up care must include detectior and 
treatment of coexisting amblyopia. 
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Transorbital Decompression 


Indications and Results 


John V. Linberg, MD, Richard L. Anderson, MD 


è in a few patients with Graves’ dis- 
ease. visual loss related to an optic neu- 
ropathy develops. Clinical and radiologic 
evidence suggests that the mechanism of 
visual loss is optic nerve compression in 
the orbital apex. Steroids may offer 
improvement, but often the condition 
recurs unless high doses are maintained. 
Orbital decompression provides dramatic 
visual and cosmetic improvement in most 
cases. A transorbital approach suitable to 
the experienced orbital surgeon for 
decompression of the orbital floor and 
mecial wall has been presented in a com- 
panion article. Results of this approach in 
12 eyes with visual loss unmanageable by 
steroid therapy indicate a gratifying 
improvement in vision. Strabismus is the 
most frequent complication. Results with 


. follow-up ranging from six to 18 months 


are encouraging anc comparable to the 
results obtained with other methods of 
surgical decompression. 

(Arch Ophthaimol 99:113-119, 1981) 


n 1835, Graves described signs of 
thyroid goiter including exophthal- 
mos, and his name has become the 
eponym for an ophthalmopathy asso- 
ciated with thyroid dysfunction.' Al- 
though most frequently associated 
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with hyperthyroidism, this ophthal- 
mopathy can occur in patients with no 
laboratory evidence of thyroid dys- 
function.*'»»^? The onset and clinical 
course of Graves' disease does not 
parallel that of the thyroid disease. 
Hamilton et al reported that 50% of 
patients successfully treated for hy- 
perthyroidism had simultaneous pro- 
gression of exophthalmos.’ In spite of 
considerable research, the pathophys- 
iology of Graves’ disease remains 
obseure and no specific therapy is 
available. 

The incidence of exophthalmos in 
hyperthyroid patients is quite high, 
estimates ranging from 40% to 
595; Fortunately, in only a 
small number of exophthalmie pa- 
tients, perhaps 2% to 5%, does optic 
nerve involvement develop.*'?"*” 
Optie neuropathy does not typically 
develop in the most exophthalmic or 
congested orbits, but rather in pa- 
tients with moderate ophthalmopa- 
thy."** The insidious onset of optic 
neuropathy in patients with only mod- 
erate exophthalmos and multiple eye 
complaints unfortunately can result in 
the failure to diagnose this vision- 
threatening condition correctly. 

Dysthyroid optic neuropathy usual- 
ly is characterized by a painless grad- 
ual loss of visual acuity associated 
with central scotomas of the visual 
field.*^"'" Occasionally, visual loss 
may occur precipitously over one or 
two weeks. Other features of optic 
nerve function frequently associated 
with decreased visual acuity are loss 
of color vision, afferent pupillary 
defects in patients with asymmetrical 
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involvement, and prolongation of the 
pupil cycle time." Papilledema or 
optie atrophy sometimes is seen, the 
reported incidenee varying from 16% 
to 50%.** As with all aspects of 
Graves’ ophthalmopathy, the natural 
history of optic nerve involvement is 
quite variable. 

In order te evaluate critically any 
therapeutic intervention, the natural 
history of a disease process should be 
used as the basis for comparison. 
Unfortunately, no adequately large 
group of dysthyroid optic neuropathy 
patients exists who have been fol- 
lewed up without therapy to establish 
confidently the variable natural histo- 
ry of this condition. This is not sur- 
prising when one considers that optic 
nerve involvement can result in per- 
manent visual loss and that surgical 
decompression for Graves’ disease 
was first introduced in 1911." In fact, 
most of the established methods of 
orbital decompression were reported 
long before the characteristics of op- 
tic nerve involvement were well de- 
scribed." Exeept for patients 
with mild optie neuropathy or the 
occasional patient who refuses thera- 
py, very few well-documented cases of 
optie nerve involvement without in- 
tervention have been observed. 

The best insight we can provide 
regarding the natural history of this 
eondition is obtained by combining 
the results of four small series of 
well-documented, untreated cases of 
optic neuropathy." '*'* This provides 
a group of 32 untreated eyes of which 
seven (21%) hac a final visual acuity of 
20/100 or worse. It is clear from these 
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reports that most eyes show sponta- 
neous improvement, as 24 of 32 (75%) 
were reported to have a final acuity of 
20/40 or better, and in only two eyes 
did further visual loss develop while 
under observation.’ 

With the advent of steroid therapy, 
a gratifying response was noted in 
many cases of optic neuropathy." 
Initial enthusiasm has been tempered 
by the observation of frequent recur- 
rences when steroids are withdrawn 
and the well-known adverse side 
effects of long-term high-dose steroid 
therapy. Trobe et al reported an over- 
all 48% (10/21 eyes) success rate with 
steroid therapy, defined as two Snel- 
len lines of improvement in acuity 
within two months of treatment.’ 
They added the valuable information 
that a beneficial effect usually was 
noted within 72 hours of beginning 
steroid therapy, and no further im- 
provement was noted after six to 
eight weeks. While steroids are a valu- 
able asset in the management of these 
eyes, and usually represent the first 
form of treatment, they are some- 
times only a temporizing measure and 
not without serious side effects. 

The history of surgical decompres- 
sion in the treatment of Graves' dis- 
ease dates back to 1911 when Dollin- 
ger introduced the lateral orbitotomy 
for this purpose. Over subsequent 
years, every wall of the orbit has been 
used for the purpose of decompres- 
sion, and a considerable volume of 
clinieal material has been collected. In 
spite of this long history, many basic 
questions about orbital decompression 
remain unanswered. Comparison of 
the different procedures is hampered 
by the wide variation in indications 
for surgery even within individual 
series. In addition to visual loss from 
optic neuropathy, proposed indica- 
tions include corneal exposure, stra- 
bismus, pain, cosmesis, and choroidal 
folds. We add recurrent luxation of 
globe (case 8) to this list of indications. 
Most reports are from otolaryngolo- 
gists or neurosurgeons and do not 
provide complete ophthalmic data on 
the preoperative and postoperative 
status of the patients. Given the 
numerous ocular problems associated 
with Graves' disease, the importance 
of careful evaluation and manage- 
ment by an ophthalmologist cannot be 
overemphasized. 


METHODS 


A thorough preoperative ophthalmic 
workup is necessary not only to confirm 
the diagnosis, but to allow evaluation of the 
results. Features evaluated in this series, 
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with special emphasis on optic nerve func- 
tion, are as follows: 


Preoperative and Postoperative Evaluation 
Measurement of exophthalmos 
Strabismus evaluation 
Optie nerve function 
Visual acuity 
Color vision 
Visual fields 
Pupil response including pupil cycle 
time 
Examination of optic disc after pupillary 
dilation 
Slitlamp examination and tonometry 
Ultrasound: quantitative A-scan measure 
ment of muscles and optic nerve 
Computerized tomographic (CT) scan 
Photographs 
Endocrinology consultation 


The technique involved in the transorbit- 
al approach to decompression of the medial 
orbital floor and medial wall are outlined in 
a companion article (see p 120). 


PATIENTS 


All patients were selected from referrals 
to the Oculoplastic Clinic at the University 
of Iowa. The diagnosis of thyroid eye dis- 
ease was made in eight of nine patients by 
the history or presence of thyroid dysfunc- 
tion (Table 1). One patient had normal 
thyroid function and a diagnosis of euthy- 
roid eye disease. The uniform findings of 
bilateral exophthalmos, lid retraction, con- 
junctival injection, and limitation of ocular 
motility served to confirm this diagnosis. A 
complete ophthalmic evaluation was con- 
ducted both preoperatively and postopera- 
tively as indicated previously. Evaluation 
by quantitized A-scan ultrasonography dis- 
closed the presence of bilateral thickened 
extraocular muscles in all cases, as was 
confirmed by CT scan (Fig 1). Optic nerve 
involvement was diagnosed by findings of 
decreased visual acuity, visual field defect, 
loss of color vision, relative afferent pupil- 
lary defects, and/or prolonged pupil cycle 
time. The pupil cycle time is a useful 
objective measurement that reflects the 
function of the afferent and efferent limb 
of the pupillary light reflex. '^ Figure 2 
shows how well the pupil cycle time paral- 
lels the visual acuity in case 6. This test also 
would be useful in a situation where the 
patients’ subjective responses were not 
reliable. 

All patients received a trial of steroids 
administered for systemic effect before 
surgery was considered, usually at doses of 
100 mg of prednisone per day for at least 
one month. The failure of a therapeutic 


response (three cases) or recurrence of . 


optic neuropathy when steroids were with- 
drawn (five cases) was taken as an indica- 
tion for surgery. One patient represented a 
failure of both steroids and orbital radia- 
tion. Initially, bilateral cases underwent 
decompression at separate operations, but 
we now recommend bilateral decompres- 
sions in order to reduce hospitalization and 
recovery time. One orbit was decompressed 
because of recurrent luxation of the globe 
(case 8). Another patient underwent bilat- 
eral decompression because of relentless 
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Case Medical History* 
1 OD Woman, aged 73 yr; hyperthy- 
roidism diagnosed 2 vr PTA 
OS Taking methimazole 
2 OD Woman, aged 58 yr; S/P ra- 
dioactive iodine, 1 yr >TA 
OS 
3 OS Man, aged 42 yr; hypertayroid- 
ism diagnosed 2 yr PTA, tak- 
ing methimazole 
4 OD Man, aged 76 yr; euthyroid 
E 
OS 
5 OD Man, aged 58 yr; S/P radioac- 
tive iodine for hyperthvroid- 
ism 
OS 1 yr PTA 
6 OD Woman, aged 53 yr; hypothy- 
roid for 15 yr 
OS 
7 OD Man, aged 62 yr; hyperthyroid Få 
2 yr PTA m 
OS Received "| 
8 OS Woman, aged 70 yr; S/P thy- 
roidectomy 
9 OD Woman, aged 52 yr; hyperthy- 
roid 1 yr PTA 
OS Received "| 
progression of exophthalmos and strabis- -— 
mus in spite of steroid therapy (case 9). 
RESULTS 
The average age of our seven 
patients with optic neuropathy was 61 
years. This corresponds exactly to the 
findings of Trobe et al* and contrasts 
to the average age of 44 years for 
patients with severe dysthyroid o»h- 
thalmopathy.*'»»' Similarly, we found 
very little female preponderance (four 
female, three male subjects), rather 
than the 80% female incidence for 
severe ophthalmopathy.'" Five of 
seven patients with optic neuropathy 
had a documented history of previcus » 


hyperthyroidism, although none was 
thyrotoxie at the time optie nerve 
involvement was seen. 
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Table 1.—Preoperative and Postoperative Data 











Vision, Best Exophthalmometer 
Corrected Visual Fieids Readings 
Stercids — c Length of 
Preopera- Indication Pre- Post- Pre- Post- Pre- Post- Follow-up, 
tively for Surgery operative operative operative operative operative operative . mc 
Yes Visual loss when 20/200 20/25 Central Ful! 20 17 7 
steroids ta- scotoma a 
pered pt 
20/25 20/20 Central Full 21 16 7 i 
scotoma 
Yes Visual loss when 20/100 20/30 Central Small peripheral 23 20 10 
steroids ta- scotoma scotoma E. 
pered 5 
z 20/300 20/40 Central Small paracen- 23 19 10 5 
scotoma tral scotoma a 
Yes Visual loss when 20/100 20/20 Central Full 25 18 13 M 
steroids ta- scotoma . 4 
pered - 
Yes, aiso ar- Progressive visual CF CF Central Scotoma smaller 21.5 11 10 
bital radia- loss in spite of scotoma - 
" tion steroids and ra- 
diation 2 
20/50 20/50 Central Scotoma smaller 19 12 10 P 
scotoma : 
Yes Visual loss OS in 20/20 20/20 Normal Full 29 26.5 10 x4 
spite of steroid E 
therapy for sys- 5 
temic effect ^H 
20/80 20/25 Central Full 31 25.5 10 D 
Scotoma 3 
Yes Visual loss when 20/25 20/20 Baring of Improved 23 17 8 Em 
steroids discon- blind p. 
tinued spot i 
20/80 20/20 Central Full 25 16 8 5 
scotoma 5 
Yes Visual less failed 20/50 20/30 Central Full 24 18 3 d 
to respond to scotoma r, 
steroid adminis- 
tratiom for sys- É 
temic effect 
None Recurrent luxa- 6/60 6/60 27 25 19 - 
tion cf globe d 
Yes Progressive ex- 20/25 20/25 Full Full 26 22 3 = 
ophthalmos ‘ 
and strabismus z 
in spite of ste- "4 
roid administra- 4 
tion for sys- ; 
temic effect 
20/20 20/20 Full Full 23 22 3 


— Exophthalmos reported episodes of transient obscu- A 
The av d , hd ration of vision lasting one to three _ tively. One patient (case 4) failed to — 
coca. s 1 ee Mr exops m minutes superimposed on the overall improve, but he had a long history of 
EOS, [TOSOIRDIOSMIOD VU gradual decline. This phenomenon has optic nerve involvement, and severe — 
mm by exophthalmometer readin UA. : 
seh i m, v 0 to 10.5 Fi Fs been denied in previous reports.‘ It ^ optic atrophy was observed preopera- 
wt PRAE | T à ye AGE also should be noted that rapid loss of tively. Previously, he had received 3 
sii es the readings for Individual vision often followed the reduction or steroids and orbital radiation, but 
NIS T th t] discontinuation of steroids adminis- visual loss had progressed following 5 
ti rot a m bi eon ne! tered for systemic effect, just as the radiation. His vision has at least | 
DAE "De Ts oe sok - od d to improvement in vision following the ^ remained stable following decompres- 3 
SES ^^ dp "we i i hati recuc- — institution of steroids often is rapid. sion. L 
aoe IS etn) r Sabor qve A dramatic improvement was noted Patient 5 has experienced two bouts 
aho pi m von d tained. the prob- in most cases following decompres- of recurrent optic neuropathy in one 
ee ee sion, as is indicated graphically in Fig eye that have responded to short 
Visual Fanction 4. Frequently, the visual improvement courses of steroids administered for 
was apparent on the first day postop- systemic effect. Patient 7 also has 
N The history of visual loss was grad- eratively. However, a few patients experienced one beut of recurrent 
QV ] y 


*PTA indicates prior to admission; S/P, status after; CF, counting fingers. 


ual in all cases except patient 5, in 
whom vision deteriorated over a one- 


week period. One patient (case 6) 
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demonstrated gradual improvement 
over several months. In general, the 
longer the visual loss had been pres- 
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ent, the slower the return postopera- 


optic neuropathy that responded to a 
short course of steroids. None of the 
other patients has required postopera- 
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Fig 1.—Computerized tomography shows 
dysthyroid optic neuropathy. Note swollen 
extraocular muscles in apex. 


Fig 2.—Comparison of pupil cycle time and 


visual acuity (case 6). 


Preoperative 


Postoperative 





Fig 3.—Preoperative and postoperative 
exophthalmometer measurements. Aver- 
age change was 4.7 mm. 


tive steroid therapy. 

It should be noted that, frequently, 
the improvement of the visual field 
(Fig 5) is much more dramatic than 
the change in central acuity. 

The improvement of visual acuity 
has been gratifying in cases of optic 
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Pupil 
Cycle Time, Acuity 


20/20 


1,100 


Steroids 


neuropathy. It is not surprising that a 
patient with preoperative optic nerve 
pallor (case 4) should fail to improve 
with decompression, but this should 
not be taken as a contraindication for 
surgery if vision is decreasing pro- 
gressively. Several authers have re- 
ported remarkable cases of visual 
improvement even when the preoper- 
ative condition was grave.^' ^ 

It is difficult to provide a meaning- 
ful method of comparing our visual 
results in patients with optic neuropa- 
thy with those obtained by other tech- 
niques of orbital decompression. Most 
reported series have been too small to 
admit rigorous statistical evaluation, 
and the patients have received sur- 
gery for a variety of indications (often 
cosmetic). Complete preoperative and 
postoperative ophthalmic evaluation 
often has not been reported. 

One well-documented series? does 
provide visual results for a compara- 
ble number of patients with optic neu- 
ropathy who underwent decompres- 
sion either by the transfrontal method 
of Naffziger" or the transantral 
approach of Ogura and Walsh. The 
visual results from this series are pre- 
sented graphically in Fig 6, along with 
our results using the transorbital 
approach. 

It can be seen that the results gen- 
erally are comparable. As we have 
stated in our companion article (see p 
120), we advocate the transorbital 
approach because it provides good 
access to the orbital apex, has minimal 
morbidity, and is a technique suitable 
for the ophthalmologist with orbital 
experience. 


Steroids 
Tapered Decompression 


Orbital 





Counting 
Fingers 


20/400 


20/300 


20/200 


20/100 


Preoperative 


Postoperative 





Fig 4.—Preoperative and postoperetive 
visual acuity. A) 


Strabismus 


Intrinsic involvement of the extra- 
ocular muscles is a constant finding in 
severe Graves’ disease and was pres- 
ent in the form of restricted moti ity 
in all of our patients. Thus, all patients 
experienced diplopia in some positions l 
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Fig 5.—Comparison of preoperative (left) and immediate postoperative (right) visual fields in case 2. 
Visual acuity slowly has improved to 20/30 OD, 20/40 OS over the subsequent six months. 


Transorbital 
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Preoperative 


Postoperative 


Transantral 


Counting Fingers 


20/400 


20/300 


20/100 
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Preoperative Postoperative 


Transfrontal 


Counting Fingers 


20/400 


20/300 
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Fig 6 —Comparison of visual results in cases of decompression for dysthyroid optic neuropathy using 
different surgical techniques. (Data for transantral and transfrontal approaches from Gorman et al.”) 


of gaze both precperatively and post- 
operatively. Adduction generally was 
improved after decompression. Three 
patients did have fusion in primary 
gaze preoperatively and lost it follow- 
ing surgery. One patient (case 6) with 
a. large preoperative esotropia and 
another (case 7) with a small hypertro- 
pia reeovered fusion in primary gaze 
after decompression (Table 2). 

One patient (ease 9) demonstrated 
such a large hypotropia with mechan- 
ical restriction ef the inferior rectus 
that an 8-mm recession of the inferior 
rectus was performed at the time of 


decompression. In the first weeks 
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Case Preoperative 


_ 


Orthotropic 
Orthotropic 


>} WW] PM 


orn 


10 A RHT 
30 A RHT 5A XT 
9t 45 ^ R hypotropia 


co 


Table 2.—Strabismus 


Measurements in Primary Gaze* 





18 A ET 30 A ET 
20 A RHT 15 A ET 5 A RHT 25 A ET 


Orthotropic at near, 20 A ET at far 


60 A ET 5 A RHT Orthotropic 







Postoperative 






30 A ET 
4 A RHT 25 A ET 






5 A RHT 60 A ET 






Orthotropic 
20 A RHT 10 A XT 
15 A RHT 





*ET indicates esotropia; RHT, right hypertropia; XT, exotropia; R, right. 
tHad 8-mm right inferior rectus recession at decompression surgery. 
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Fig 7.—Preoperative (top) and postoperative (bottom) appearance following transorbital decompression 
of right orbit. Floor lateral to infraorbital groove was resected to achieve adequate decompression. Ptosis 


of right globe exaggerates appearance of upper lid retraction present preoperatively. 
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postoperatively, the 
orthotropie in primary gaze, but over 
subsequent months a hypertropia has 
appeared. 


patient was 


Complications 


The most dreaded operative compli- 
cation, blindness, did not occur in this 
series. Blindness can occur after any 
orbitotomy and has been reported fol- 
lowing decompression proce- 
dures.*'**** Adequate experience in 
orbital surgery is an important pre- 
requisite for this procedure if the risk. 
of blindness is to be minimized. The 
relative rarity of this complication 
probably is related to the fact that 
orbital hemorrhage is unlikely to 
cause optic nerve injury in a widely 
decompressed orbit. The risk of blind- 
ness certainly must be considered 
when decompression is performed for 
cosmetic purposes. 

Two patients (cases 5 and 7) experi- 
enced a total of three recurrences of 


118 Arch Ophthalmol—Vol 99, Jan 1981 


e. " Cur 

c ` d 
- ^ sU 
| ` - x » 1 a 
( 1. + 1 
» i 


| ee a | 
4 x Pg 1s E T 
ist a Thi 


y Br s 
"PU d EN " 
v. im TAX. 


+ yS 


de 


^ 






neuropathy following decompression. 
This unfortunate event has been 
reported previously and reflects our 
inability to treat the actual disease 
process.*'*-* Orbital decompression 
palliates a secondary effect of the 
orbitopathy, namely, optic nerve com- 
pression, but does not arrest the dis- 
ease. 

The pathologic mechanism of in- 
trinsic involvement of the extraocular 
muscles is not understood, and there is 
no apparent reason why decompres- 
sion should improve this involvement. 
Some authors actually have advocated 
orbital decompression for the treat- 
ment of strabismus, but other observ- 
ers have reported strabismus as the 
major complication.” It is under- 
standable that the redistribution of 
orbital contents following a decom- 
pression will alter the tonic resting 
position of the eyes, but there is no 
evidence to suggest amelioration of 
the intrinsic disease process. Certain- 


Fig 8.—Top left, Severe bilateral optic neuropathy preoperativaly. 
Top right, Following bilateral decompression, good visual acuity 
returns, complicated by strabismus. Appearance of upper lid 
retraction is worse. Bottom, Appearance following recession of 
levator aponeurosis and extirpation of Müller's muscle. Strabis- 
mus surgery is scheduled (case 2). 


ly the orbital septae, so beautifully 
described by Koornneef,” must be dis- 
torted by decompressive procedures 
and play a role in the altered motility 
in these cases. Three of our patients 
lost fusion in primary gaze after 
decompression, while two patients 
gained fusion in primary gaze (Table 
2). It must be reemphasized that all 
eyes demonstrated diplopia in gaze 
positions outside the central field bota 
preoperatively and postoperatively. 
The surprising result in case €, 
where decompression combined with 
the recession of a single rectus muscle 
converted a large hypotropia to a mod- 
erate hypertropia, underscores the 
unpredictable effect of decompression 
on motility. In our experience (Table 
2) the effect of decompression on stra- 
bismus has been so erratic that we 
cannot advocate the procedure as 
therapy for this aspect of Graves' 
disease. Indeed, strabismus appears to 
be the most frequent complication of . 
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decompression for Graves' disease. 
The necessity of secondary strabismus 
surgery following orbital decompres- 
sion is certainly easier to defend when 
the decompression was performed to 
save vision. This is a strong argument 
against decompression for cosmetic 
reasons, especially if fusion is present 
preoperatively. 

Infraorbital anesthesia occurred 
transiently in three of 15 orbits but 
has improved or resolved in all but 
one. In one patient (case 5), a tran- 
sient palsy of the inferior division of 
the third nerve developed, manifested 
by an unreactive pupil and palsy of 
the medial and inferior rectus. The 
rectus muscles have recovered func- 
tion but the pupil remains unreac- 
tive. 

Several problems occurred postoper- 
atively that do net appear to be 
related specifically to the decompres- 
sion procedure. In one man (case 5), a 
large arterial embolus to the right 
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arm developed several days after sur- 
gery, believed to be secondary to 
atrial fibrillation. He required vascu- 
lar surgery to remove the obstruction. 
In another man (case 4), bullous kera- 
topathy developed several months 
postoperatively, but this was probably 
related to previous cataract surgery 
and orbital radiation. 

Upper eyelid retraction contributes 
substantially to the exophthalmie ap- 
pearance of patients with Graves' dis- 
ease. Decompression by the transor- 
bital approach does not reduce lid 
retraction, and the mild ptosis of the 
globe may actually worsen the appear- 
ance of the upper lids (Fig 7). This 
effect of decompression is minimized 
by preserving the orbital floor lateral 
to the inferior orbital groove. It often 
is necessary to perform levator apo- 
neurosis recessions combined with 
extirpation of Müller's muscle in order 
to provide optimal cosmetic improve- 
ment for these patients (Fig 8). 
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Retraction of the lower lid can be 
corrected by disinserting the lower 
eyelid retractors when using this 
approach to decompression. Lower 
eyelid retraction also is improved by 
the relative globe ptosis that almost 
invariably occurs. 

Other reported complications of 
orbital decompression include sub- 
stantial blood loss, nasolacrimal duct 
obstruction, ascending infection from 
the sinuses, and CSF leaks. 
Obviously, the procedure is not with- 
out problems, but when vision is fail- 
ing in spite of vigorous steroid thera- 
py, the risks are justified. Even those 
patients who have experienced more 
serious complications have been 
grateful- for the preservation of 
sight. 
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Transorbital Approach to Decompression in Graves' Disease 


Richard L. Anderson, MD, John V. Linberg, MD 


e Patients with Graves' disease have an 
increased volume of orbital tissue that 
sometimes results in serious functional 
and cosmetic problems. Visual loss may 
result from optic nerve compression in the 
orbital apex. Surgical decompression pro- 
vides space for expansion of orbital tis- 
sues and often results in dramatic 
improvement. A transorbital approach to 
decompression of the orbit, appropriate 
for the ophthalmologist with adequate 
orbital experience, is presented. A lower 
eyelid incision is used in the manner of 
exploring a blow-out fracture. The majori- 
ty of the orbital floor and the entire eth- 
moidal complex are removed. Removal of 
bone to the orbital apex is emphasized in 
cases of optic neuropathy. A comparative 
study of the indications, results, and com- 
plications of this procedure vs other 
techniques of decompression for Graves' 
disease is presented in a companion arti- 
cle. 

(Arch Ophthalmol 99:120-124, 1981) 


IE spite of considerable research, the 

pathophysiologic features of the 
ophthalmopathy in Graves’ disease 
remain obscure, and no specific thera- 
py is available. Whereas the immuno- 
logic and hormonal aspects of Graves’ 
disease are poorly understood, the 
mechanical situation is clear. Inflam- 
mation and edema of orbital tissues, 
especially of the extraocular muscles, 
result in massively increased tissue 
volume within the confines of a bony 
orbit. Since these tissues are essential- 
ly noncompressible, some direction of 
expansion is inevitable. The exoph- 
thalmos of Graves’ ophthalmopathy 
represents a spontaneous anterior 
orbital decompression. This process is 
ultimately limited by the lids, orbital 
septum, rectus muscles, and optic 
nerve length. 

When confronted by a patient with 
congestive exophthalmos and perior- 
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bital edema, the intuitive speculation 
that a mechanical decompression 
would be beneficial is apparent. It is 
not surprising that orbital decompres- 
sion is a relatively old procedure. Dol- 
linger' (1911) was the first to report 
an orbital decompression for Graves' 
disease; he used the lateral orbitotomy 
previously described by Kréonlein.’ 
Krónlein often is credited for this 
contribution, although he described 
the lateral orbitotomy for other pur- 
poses. 

During subsequent years, every 
wall of the orbit was resected for the 
purpose of decompression (Fig 1). 
Naffziger introduced the concept of 
resection of the orbital roof via a 
neurosurgical approach in 1931.* Mac- 
Carty et al* extended this approach to 
include the greater wing of the sphe- 
noid bone, and Hamby* used a lateral 
"pterional" approach to the same area. 
Hirsch and Urbanek* proposed the 
removal of the orbital floor in 1930, 
and Sewall’ reported the resection of 
the medial wall. Walsh and Ogura 
described the combined removal of the 
floor and medial wall via a Caldwell- 
Luc approach.* This last procedure has 
achieved rather widespread accep- 
tance during the past two decades, 
and considerable clinical experience 
has been reported." Golding-Wood 
has suggested a modification of the 
procedure in which the orbital floor 
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Dollinger,’ 1911 
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lateral to the infraorbital groove is 
preserved to improve support of the 
globe and reduce strabismus." Our 
method provides for removal of the 
same area of bone as in the transan- 
tral approach of Ogura and Walsh; 
however, our approach allows more 
direct access to the orbital apex with 
less operative morbidity, and the 
approach is familiar to the ophthal- 
mologist with orbital experience. 
METHODS 


A thorough preoperative ophthalmic 
workup is important not only to establish 
the diagnosis and indications for surgery 
but also to allow subsequent evaluation of 
the results. A comparative study of indica- 
tions and results are presented in a com- 
panion article (see p 113). 

Endocrinologic consultation ensures that 
the patients' thyroid status will permit 
general anesthesia. Fortunately, most pa- 
tients are euthyroid at the time this sur- 
gery is required. Certainly one mus: not 
forget the danger of thyroid storm result- 
ing from surgery on a hyperthyroid 
patient. Sinus x-ray films are taken tc rule 
out sinusitis. The patient's blood is typed 
and cross matched for 2 units because of 
the theoretical potential for severe obera- 
tive blood loss. None of our patients has 
required transfusion. 

General anesthesia is required using a 
cuffed endotracheal tube because blood 
may collect in the pharynx. Packing the 
superior nasal cavity with cotton plecgets 
soaked in 5% cocaine solution with 
1:100,000 epinephrine will reduce bleeding 


Ogura and Walsh, 1948 





Fig 1.—Methods of decompression. Every wall of the orbit has been used. 
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encountered (lower lid retractors in for- 
ceps). i 





Fig 8.—Periorbita is reflected from orbital 
floor. 


from the nasal mucosa and ethmoid si- 
nuses. 

The lower eyelid is injected subcuta- 
neously with 1 mL of lidocaine with epi- 
nephrine (1:100,@00) to reduce bleeding. A 
No. 4-0 silk suture is placed in the lid 
margin for-tract:on. A subciliary skin inci- 
sion is made in "he manner of a blepharo- 
plasty (Fig 2). The dissection is extended 
threugh the orbecularis muscle by tenting 
up the orbicularis away from the tarsus 
and orbital septum and cutting down to the 
plane of the orbital septum using a full- 
thiekness eut of orbicularis with scissors 
(Fig 3 and 4). With blunt dissection with 
scissors or a finger, the plane between 
orbicularis musele and orbital septum is 
separated down to the inferior orbital rim. 
At this point, considerable prolapse of or- 
bital fat is usually observed, since the 
orbital septum is usually thin or dehisced in 
Graves’ ophtha:mopathy. The prolapsing 
orbital fat, or that which can easily be 
made to prolapse, is resected after clamp- 


*jng with a hemostat (Fig 5 and 6). The 
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Fig 3.—Orbicularis muscle is tented away 
from tarsus and full-thickness cut made 
with scissors. 





t 


Fig 6.—Prolapsing fat is clamped, re- 
sected, and cauterized. 





Fig 9.—Floor is perforated with clamp, 
nasal to infraorbital groove. 





Fig 11.—Floor and medial wall have been 
resected to apex. 


pedicles are thoroughly cauterized and 
observed for hemostasis. This resection of 
fat improves exposure for the remainder of 
the operation, provides greater decompres- 
sion, improves postoperative lower lid cos- 
mesis, and reduces pressure on the globe 
during retraction. If the patient preopera- 
tively had lower eyelid retraction, the low- 
er lid retractors that lie immediately poste- 





Fig 4.—Orbicularis muscle is cut full length 
of skin incision. 





Fig 7.—Periosteum is incised 2 mm below 
Orbital rim. 
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Fig 10.—Floor, medial wall, and ethmoid 
compartment are resected with rongeurs. 


rior to the prolapsing orbital fat are disin- 
serted from the lower portion of tarsal 
plate. The retractors are meticulously dis- 
sected free of surrounding tissues and 
allowed to slip inferiorly and posteriorly. 
This procedure avoids the necessity of 
additional surgery for lcwer eyelid retrac- 
tion in selected cases. 

Next, the periosteum of the inferior or- 
bital rim is incised with a scalpel (Fig 7), 
and the orbital floor & exposed in the 
manner of repairing a blow-out fracture. 
The use of a fiberoptic headlight and suc- 
tion will facilitate visualization while an 
assistant retracts the orbital contents with 
Soule’s retractors. The orbital floor is punc- 
tured nasal to the infracrbital groove with 
a hemostat (Fig 9) or small chisel. The 
orbital floor medial te the infraorbital 
groove is removed with Kerrison’s ron- 
geurs and Bruining’s or Wilde’s ethmoidec- 
tomy forceps to the posterior wall of the 
maxillary sinus (Fig 10 and 11). Care 
should be taken to avoid the nasolacrimal 
duct anteriomedially and the infraorbital 

v» 
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Fig 12.—Preoperative (left) and postoperative (right) roentgenograms following unilateral 
orbital decompression of right orbit. Top, Basilar views. Note outline of prolapsing orbital 
tissues filling exenterated ethmoid space to apex of orbit (arrow). Bottom, Water's views. 
Note outline of prolapsing orbital fat shown in maxillary antrum (arrow). 


nerve laterally. The thin bone of the floor is 
removed with the front-biting Bruining's 
or Wilde's ethmoidectomy forceps. An 
attempt is made to preserve the mucosa of 
the roof of the maxillary sinus. The origin 
of the inferior oblique is usually elevated 
with the periorbita to obtain adequate 
exposure. It presumably reattaches to the 
bony wall along with the periorbita postop- 
eratively, since we have not observed infer- 
ior oblique palsy as a motility problem. 
However, these eyes usually have markedly 
restricted motility preoperatively, and one 
might wish to avoid the inferior oblique 
origin if normal motility was present pre- 
operatively. 

Next, the medial wall of the orbit is 
resected up to the frontoethmoidal suture 
with the Bruining's or Wilde's ethmoidec- 
tomy forceps. The frontoethmoidal suture 
is often palpable as a groove where the 
frontal bone meets the ethmoidal bone. 
The use of this landmark helps to avoid 
avulsion of the anterior or posterior eth- 
moidal arteries that exit the orbit at this 
suture line. The thin ethmoidal bone usual- 
ly breaks away from this suture without 
injury to the anterior and posterior ethmoi- 
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dal arteries. Care must be taken not to 
remove bone above the frontoethmoidal 
suture, because one may perferate the cri- 
briform plate and cause a CSF leak. Brisk 
bleeding occurs from the ethmoidal sinus 
mucosa, which must be totally exenterated 
along with the thin bony septae of the 
anterior and posterior ethmoids. If the 
anterior or posterior ethmoida! arteries are 
inadvertently avulsed and cause excessive 
bleeding, these vessels usually go into 
spasm once the ethmoidal sinus mucosa is 
completely exenterated. A cotton pack 
soaked with 1:100,000 epinephrine placed in 
the sinus cavity may help facilitate hemo- 
stasis. Since the orbit is well decompressed 
at this time, there is little risk to vision 
from sinus bleeding. The medial wall is 
removed posteriorly to the orbital apex. 
The firm sphenoid bone around the optic 
foramen resists removal, unlike the paper- 
thin septae of the posterior ethmoids. The 
importance of this posterior resection is 
clear when one palpates the size of the 
ocular muscles in the apex. A definite 
decompression effect should be noted at 
this point in the procedure. If this is not the 
case, further bone may require removal. If 
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the periorbita is still intact, it is incised to 
facilitate prolapse of orbital fat into the 
sinuses. In the posterior orbit, it is difficult 
to preserve periorbita during bone -esec- 
tion. Preserving anterior periorbita until 
the bone removal is completed improves 
visualization. The periorbita may be “ound 
to be quite rarified in Graves' disease, 
making its preservation diffieult. Rents in 
the periorbita frequently occur posteriorly 
during the procedure and allow for pro- 
lapse of congested orbital tissues. If rents 
are not present in anterior periorbita or if 
adequate decompression has not been 
achieved, slits in the periorbita are made 
with a No. 11 Bard-Parker razor »lade 
knife angled at 90°. 

Throughout the procedure, the assistant 
must be careful not to exert prolonged 
pressure on the globe with retractors. 

The volume of the orbit can be doubled 
by decompression, as was calculated from 
the predecompression and postdecompres- 
sion roentgenograms shown in Fig. 12. 

The closure consists simply of a running 
No. 7-0 nylon suture in the skin (Fig 13). 
We avoid closing deeper tissues that may 
cause an ectropion. A moderate dressing is 
applied until the morning after surgery. 

Usually 1 g of cephalothin sodium ar.d 40 
mg of dexamethasone (Decadron) are giv- 
en intravenously at the beginning of sur- 
gery. Postoperatively, the doses of these 
medications are tapered over a five-day 
period. The patient receives decongestants 
for one to two months. 


COMMENT 


We have reserved the use of the 
transorbital approach to decompres- 
sion for cases of optic neuropathy in 
Graves’ disease that have failed tc re- 
spond to steroids or for patients who 
are unable to tolerate steroid thera- 
py. 
The exact mechanism of optic neu- 
ropathy in Graves' disease has not 
been absolutely established, but the 
concept of mechanical compression in 
the apex is generally accepted." 
This theory is supported by the dra- 
matie return of vision that sometimes 
occurs within hours of surgery, as we 
have noted in some of our cases and as 
has been reported by others. It 
seems unlikely that a purely toxic or 
inflammatory involvement of the op- 
tie nerve would respond so promptly. 
Further evidence is found in the fact 
that the visual field defects of dystay- 
roid optie neuropathy are similar to 
those seen in other causes of optic 
nerve compression. Finally, recent 
advances in high-resolution computer- 
ized tomography allow demonstrat on 
of actual optie nerve compression by 
swollen extraocular muscles in the 
apex.'^ 

Figure 14 shows a cross section of a 
normal orbital apex with the -at 


removed. If one imagines the extraoc-. 
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Fig 13.—Only skin is closed with running 
No. 7-0 nylon suture. 
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Fig 16.—Area of bone resected in lateral approach. Bone removal does not reach orbital 





fat removed. 





Fig 15.—Preoperative computerized tomo- 
graphic scan. Note enlargement of extra- 
ocular muscies in orbital apex. 


ular muscles inereasing their volume 
by 400% to 600%, it is easy to appre- 
ciate the «compression that would 
result. It must be remembered that 
the optic nerve and extraocular mus- 
cles are firmly fixed in the apex by the 
anulus of Zinn and cannot sponta- 
neously decompress themselves by 
forward displacement. Computerized 
"tomography of our patients frequent- 
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Fig 14.—Cross section of orbital apex with 


apex. 








ly revealed massive swelling in the 
posterior one third (Fig 15) of the 
extraoeular muscles. This provides an 
explanation for the well-known clini- 
cal observation that the severity of 
the optic neuropathy does not corre- 
late well with the degree of exephthal- 
mos in Graves’ disease." 77$ [t also 
demonstrates the necessity of achiev- 
ing a posterior decompression. We 


believe that decompression of the 
orbital apex is the single most impor- 
tant objective in the successful surgi- 
cal treatment of dysthyroid optic neu- 
ropathy. 

Figure 16 shows the area of bone 
removed during a lateral orbital 
decompression.'* It is clear that the 
apex is not directly decompressed by 


this procedure. The area of bone 
e 
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Fig 17.—Area of bone resected in transcranial roof decompression. Apex is decom- 
pressed. 
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Fig 18.—Area of bone removed in transorbital approach. Floor lateral to infraorbital 


fissure may be resected when necessary. 


removed during a transfrontal ap- 
proach (Fig 17) does decompress the 
apex, if the dura and brain tissues can 
be displaced by orbital contents.’ The 
basic conceptual problem with the roof 
decompression is that orbital tissue 
is decompressed into a tissue-filled 
space rather than an actual space, as is 
available in the periorbital sinuses. 
Surprisingly, the clinical results with 
roof decompressions are comparable 
to those achieved by inferomedial 
decompressions in a well-documented 
series. Obviously this neurosurgical 
approach is not performed by the oph- 
thalmologist. The disadvantages of 
the craniotomy include prolonged hos- 
pitalization and the risk of life-threat- 
ening complications. 

The area of bone resected by the 
procedure described in this report is 
shown in Fig 18. The orbital apex is 
decompressed into the exenterated 
ethmoid compartment. A similar area 
is removed by the transantral ap- 
proach of Walsh and Ogura* and Ogu- 
ra and Lucente.’ However, they do not 
emphasize the bone removal to the 
orbital apex around the optic nerve 
and visualization is not as direct. 

We believe that our approach offers 
substantial advantages over that de- 
scribed by Ogura and Walsh. Visuali- 
zation and palpation of important 
landmarks are more direct and exten- 
sive than those obtained via a Cald- 
well-Luc incision. It is unnecessary to 
operate through a contaminated field, 

: * 
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and there is no interference with oral 
intubation. Direct measurements and 
manipulations within the orbit can be 
performed and allow for a good appre- 
ciation of the all-important posterior 
extent of the decompression. There is 
less postoperative pain and facial ede- 
ma than with a Caldwell-Luc ap- 
proach, and most patients can be dis- 
charged one or two days after sur- 
gery. Prolapsing orbita! fat in the 
lower lid can be removed at the same 
procedure, and the lid retractors can 
be disinserted if lower lid retraction is 
present. There is evidence to suggest 
that motility disturbances can be 
improved or corrected by combining 
this approach with marginal myotomy 
or rectus recessions." This approach 
allows easy, direct access to the infer- 
ior rectus muscle. A final and perhaps 
most important advantage of our 
approach is that it uses an incision and 
exposure familiar to ophthalmologists 
with adequate orbital experience. It 
should be emphasized that as with any 
deep orbital surgery, the surgeon 
must have a working knowledge of the 
anatomy of this region and sufficient 
training and experience to minimize 
complications. These patients have 
complex and difficult ophthalmic 
problems, and it seems appropriate 
that their surgical and medical eye 
care should be provided by ophthal- 
mologists. Results in 12 eyes are com- 
parable to those reported with stan- 
dard forms of decompression and are 
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discussed in a companion article (see p 
113). 


Nonproprietary Name and 
Trademark of Drug 


Cephalothin sodium—Keflin. 
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Clinicopathologic Case Reports 
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è Uncontroliec unilateral glaucoma de- 
veloped in th« right eye of a 24-year-old 
woman. It was caused by the diffuse 
growth of a ronbigmented nevus of the 
iris into the arzeror chamber angle. Histo- 
logically, the mompigmented nevus cells in 
the angle were distinguishable from a 
proliferation cf corneal endothelium. Clin- 
ically, there was-no heterochromia, and a 
tumor was no suspected as the cause of 
the glaucoma 

(Arch Ophtsalmol 99:125-127, 1981) 


nilateral cpen angle glaucoma 

with aeguimed heterochromia may 
result from = namber of processes, one 
of which is malignant melanoma of 
the iris. Uniateral open angle glauco- 
ma without heteroehromia, produced 
by a diffuse nonpigmented nevus of 
the iris invading the anterior chamber 
angle, is difteuit to diagnose clinically 
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Fig 1.—Nevus o anterior iris extends over trabecular meshwork to 
Scnwalbe's ine. Trabecular meshwork is heavily infiltrated with 
nevus cells. Nove cluster of nevus cells in deeper stroma (arrows). 
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Diffuse Iris Nevus Manifested by 


Unilateral Open Angle Glaucoma 


and has not to our knowledge been 
reported previously. In this report, we 
describe a ease in which extension into 
the anterior chamber angle by a dif- 
fuse nonpigmented nevus of the iris 
produced an intractable open angle 
glaucoma. 


REPORT OF A CASE 


A 24-year-old white woman had a history 
of glaucoma and exotropia of the right eye 
for at least ten years. Despite treatment 
with eyedrops, she had lost all vision dur- 
ing a seven-year period and pain in the eye 
and headache had developed. Examination 
showed no light perception in the right eye 
and 20/20 vision in the left. An exotropia of 
50 PD was present in the right eye. There 
were no abnormalities of the iris. The optic 
disc in the right eye was deeply cupped and 
white with atrophy; the left disc was 
normal. A staphyloma was present at the 
posterior pole of the right eye. The media 
were clear, and the macular areas appeared 
normal. Applanation pressure was 48 mm 
Hg in the right eye and 18 mm Hg in the 
left. Gonioscopy of the right eye showed an 
open angle with rubeosis in the angle, but 
no synechias. The trabecular meshwork 
was covered by a “thin grayish veil.” 

The general condition of the patient was 
excellent. There was no evidence of neuro- 
fibromatosis, either in the patient or in her 
family. Furthermore, none of her family 
had had any eye problems. The pressure 
could not be controlled with topical pilocar- 
pine hydrochloride and epinephrine thera- 
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Angle is wice and apen (AFIP Neg 79-1480; hematoxylin-eosin, 


X 140). 
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py. After ten months, right-sided ocular 
pain and headache became more severe. 
Flare and cells were observed in the right 
eye for the first time. Schiotz pressure rose 
to 52 mm Hg in the right eye, while 
remaining at 18 mm Hg in the left. A 
combination of topical steroid and phenyl- 
ephrine hydrochloride therapy were added 
to the previous medication, but the patient 
continued to complain of pain, redness, and 
tearing of the righ: eye. Slitlamp examina- 
tion six months later showed a 4+ flare 
and 4+ cells in the anterior chamber. 
Applanation pressure was now 8 mm Hg in 
the right eye and 19 mm Hg in the left. 
Three linear equatorial tears were ob- 
served in the retina at the 10-o'clock posi- 
tion and there was a 180° superior retinal 
detachment. The macula remained at- 
tached. No solid mass was detected. Two 
weeks later, the patient had total retinal 
detachment. Because of blindness, pain, 
and redness, and the possibility of an unde- 
tected malignant neoplasm, the eye was 
enucleated. 


HISTOPATHOLOGIC 
EXAMINATION 
Light Microscopic Findings 


The enucleated right eye measured 
27 X 26 X 25 mm and had an 8-mm 
segment of optic nerve attached. The 
cornea was clear. The blue iris showed 
small grayish-white areas that slight- 
ly obscured the normal pattern of the 
iris. The globe, which transmitted 
light evenly, was opened in the hori- 





Fig 2.—Continuity of mass of loose cells on trabecular meshwork 
with similar cells of anterior border layer of iris is clearly seen 
(AFIP Neg 79-14805; hematoxylin-eosin, x 400). 
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Fig 3.—Trabecular meshwork is heavily 
infiltrated with cells posteriorly. Anteriorly 
toward Schwalbe's line infiltration is light. 
Note leading edge (arrows) of cells grow- 
ing along free anterior chamber surface of 
uveal meshwork (AFIP Neg 79-14573; 
paraphenylenediamine, x 160). 


Fig 4.—Inset (AFIP Neg 79-14574; para- 
phenylenediamine, x250) shows nevus 
cells of anterior border layer of iris and 
adjacent trabecular meshwork. Electron 
micrograph (EM) sample is from approxi- 
mate region at arrow. Top of EM shows 
portion of normal trabecular mesh work 
(note mass of collagen [Co] and patches 
of 100-A banded basement membrane [ar- 
rows]). Cells along anterior chamber (AC) 
surface are rounded and loose and there 
is no evidence of basement membrane 
production. No dense attachments were 
observed (AFIP Neg 80-3033; x 10,500). 
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zontal plane, revealing a funnel- 
shaped retinal detachment. The ante- 
rior chamber angle was open in all 
quadrants. 

Many sections were cut from the 
axial bleck and from the calottes to 
sample the cireumference of the globe. 
Sections were stained mainly with 
hematoxylin-eosin, but some were also 
stained by the PAS and the Fontana 
method for melanin. Small segments 
were taken frcm both calottes and 
reprocessed for electron ‘microscopy 
by methods previously described. Sec- 
tions, 1 to 2 um thick, of the tissue 
embedded in epoxy resin (Epon) were 
stained with either toluidine blue or 
paraphenylenediamine for light mi- 
croscopy. Thin sections for electron 
microscopy were stained with uranyl 
acetate and leac citrate. 

The angle of the anterior chamber 
was open (Fig 1). The anterior stroma 
and surface of the iris were diffusely 
infiltrated by uniform spindle-shaped 
nevus cells. No mitotic activity was 
observed. There was moderate infil- 
tration of. the iris stroma by mast 
cells. The growth of nevus cells 
extended into and infiltrated the 
anterior chamber angle and trabecu- 
lar meshwork (Fig 2 and 3) obliterat- 
ing Schlemm’s canal. The nevus cells 
also extended onto the peripheral cor- 
nea. With the Fontana method, some 
nevus cells stained positive for mela- 
nin. Slight ectrepion uveae was pres- 
ent. Neovascularization was observed 
on the anterior surface of the periph- 
eral iris in only two of many sections 
examined. Neither a proliferation of 
endothelial cells nor the formation of 
a cutieular membrane was observed in 
the anterior chamber angle or on the 
surface of the iris. The retina was 
totally detached. There were retinal 
tears in the equatorial and the peri- 
papillary areas. The optic disc was 


—e-^ deeply cupped. The inner layers of the 


retina and the optic nerve were atro- 
phic. 
Transmission Electron 
Microscopic Findings 


The spindle-shaped cells that infil- 
trated the anterior iris stroma and 


1, Zimmerman LE. Font RL, Ts'o MOM et al: 
Honored guest presentation: Application of elec- 
tron micrescopy to histopathologic diagnosis. 
Trans Am Acad Ophthalmol! Otolaryngol 
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2. Scheie HG, Yaroff M: Iris nevus syndrome 
(Cogan-Reese syndreme): A cause of unilateral 
glaucoma. Arch Oph*halmel 1975;93:963-970. 

3. Cogan DG, Reese AB: A syndrome of iris 
nodules, ectopic Deseemet’s membrane, and uni- 
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covered the anterior chamber angle, 
trabecular meshwork, and peripheral 
cornea contained oval nuclei with fine- 
ly stippled chromatin and small, poor- 
ly reticulated nucleoli (Fig 4). The cells 
exhibited cytoplasmic processes that 
were furnished with numerous cyto- 
plasmic filaments, dilated cisternae of 
rough-surfaced endoplasmic reticu- 
lum, and a few cytoplasmic organelles. 
With great difficulty, a few cells were 
found that contained a mature mela- 
nin granule or a poorly melanized 
melanosome, accounting for the lack 
of substantial pigmentation. The cells 
lacked a basement membrane. Mela- 
nin granules, many of neuroepithelial 
type, were also present in macro- 
phages within the trabecular mesh- 
work and in the endothelial cells at the 
periphery of the cornea. 


COMMENT 


In 1975, Scheie and Yanoff? de- 
scribed 14 cases of a strange cendition 
that they designated “the iris nevus 
syndrome,” Three of the 14 eyes were 
removed because of suspected malig- 
nant melanoma. All except ene had 
severe glaucoma. Clinically, they con- 
cluded that the iris nevus syndrome is 
difficult to differentiate from essen- 
tial iris atrophy, Chandler’s syndrome, 
and malignant melanoma and that it 
is probably the same as the Cogan- 
Reese’ syndrome. In their cases as 
well as in others published more 
recently," the angle was clesed by 
peripheral anterior synechias pre- 
ceded by an overgrowth of the anteri- 
or chamber angle and iris surface by 
endothelial cells of the cornea ("iri- 
docorneal endothelial syndrome").* 

Comparing our case with those of 
the iris nevus or Cogan-Reese syn- 
drome, we found a few similar fea- 
tures (eg, unilateral glaucoma and 
ectropion uveae), but there were 
greater differences: an open an- 
gle-type glaucoma, infiltration of the 
trabecular meshwork by nevus cells 
rather than by endothelial cells, and 
no corneal endotheliopathy, or laying 
down of a prominent basement mem- 
brane along the anterior iridic sur- 
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face. Heterochromia was not appre- 
ciated clinically because the nevus was 
minimally pigmented. By light mi- 
croscopy, a thin sheet of spindle- 
shaped cells covered the anterior sur- 
face of the iris end the angle struc- 
tures. These cels were difficult to 
distinguish with certainty from endo- 
thelial cells of the cornea, but even 
after staining with PAS and examina- 
tion by transmission electron micros- 
copy no evidence of a basement mem- 
brane was found, nor did the cells 
show any suggestion of attaching to 
one another as do endothelial cells 
(Fig 4). The presence of an occasional 
melanosome helped to confirm the 
melanocytic nature of the cells. 

The glaucoma in our case was 
attributable to widespread infiltra- 
tion of the angle structures by the 
nevus cells. The angle, of course, 
appeared open clinically. 

In 1979, Ueno et al? recorded a case 
of open angle glaucoma after cataract 
extraction in an 81-year-old woman. 
Examination by light and electron 
mieroscope showed a proliferation of 
iridie melanocytes as a layer of pig- 
mented cells that had grown across 
the trabecular meshwork and onto the 
posterior surface of the cornea, with 
loss of corneal endothelial cells in that 
area. They concluded that migration 
of pigmented stromal melanocytes 
from the iris into the filtration angle 
was the major factor producing a sec- 
ondary open angle glaucoma. Theoret- 
ically, therefore, it is also possible that 
chronic open angle glaucoma may be 
caused by overgrowth of the anterior 
chamber angle by amelanotic stromal 
melanocytes. The case presented here, 
however, is that of a diffuse iris nevus 
without noticeable pigmentation pro- 
ducing unilateral chronic open angle 
glaucoma. 
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Laboratory Sciences 


Computer Processing of Visual Field Data 


I. Recording, Storage, and Retrieval 


William M. Hart, Jr, MD, PhD, Ross K. Hartz, MS 


èe A minicomputer system has been 
developed to provide real-time manage- 
ment of visual field data. Records of a 
large population of patients with glauco- 
ma in a university ophthalmic practice are 
stored on magnetic disks. Data storage 
has been semiautomated by means of a 
microprocessor-controlled recording de- 
vice for standard perimeters. Existing 
visual field records may also be digitized 
by means of a magnetic graphics tablet. 
Records are retrievable in real time and 
are graphically displayed at video termi- 
nals. 

(Arch Ophthalmol 99:128-132, 1981) 


A variety of computer-assisted clini- 

cal record-keeping systems for 
ophthalmology have been described.'-* 
Several of these have been specifically 
developed for managing the records of 
patients with glaucoma.** One of the 
prominent shortcomings of these sys- 
tems is their specialization for han- 
dling alphanumeric data, while much 
of the information gathered in the 
care of ophthalmic patients is graphic 
in nature. Such data include photo- 
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graphic records and ophthalmoscopic, 
fluorescein angiographic, stereophoto- 
grammetric, and visual field examina- 
tion results. Although much attention 
has been devoted to the use of comput- 
er automation in visual field examina- 
tion techniques,'^'^ little has been 
done to integrate the resulting data 
into automated record-keeping sys- 
tems. As part of the development of 
such a computer system for a large 
glaucoma clinic, we have designed and 
implemented a series of techniques 
for the inclusion of visual field data. 





See also p 133. 





These include automated recording of 
visual field data, compact storage, 
sorting and retrieval of records, and 
graphie formats of display. 


RECORDING INSTRUMENT 
FOR GOLDMANN PERIMETER 


If data are to be manipulated by a 
computer, they must first be recorded 
in or translated to a machine-readable 
form. To minimize costs, we have cho- 
sen not to use automated examination 
techniques, but rather have developed 
a passive recording system that moni- 
tors the progress of a human-con- 
trolled examination. The recording 
instrument has been designed as a 
modification of the Goldmann perim- 
eter, the most widely used visual field 
examination device in our clinic (Fig 
1). Principal elements of the recording 
instrument include an 8-bit micropro- 
cessor with 4 kilobytes of ran- 


dom-access memory, 12 kilobytes of 
read-only memory containing the in- 
structions that control the instru- 
ment’s various functions, a keyboard 
and 16-character self-scan display for 
entry and retrieval of text, a position 
location transducer for the panto- 
graphic arm, and sensors for the test- 
object size and filter controls o? the 
perimeter (Fig 2 and 3). A small stor- 
age oscilloscope provides graphic dis- 
play of all data during the examina- 
tion (Fig 4). A flexible disk drive is 
used for local storage of data before 
transfer to a larger minieomputer sys- 
tem (described later) The position 
location transducer employs a spark 
gap that has been incorporated into 
the tip of the pantographic arm cf the 
perimeter. When a pulsed elec-rical 
charge is applied to the gap, the 
resulting spark produces a click-like 
noise. The propagated sound of the 
click is then detected by two omnidi- 
rectional microphones positioned to 
one side of the chart holder. The laten- 
cies from click generation to time of 
detection at the two microphones are 
used to compute pointer location by 
triangulation. Accuracy is better than 
] mm for both x and y coordinates over 
the entire surface of the chart. 
Recording of data occurs interac- 
tively during a kinetic visual field 
examination. Subject responses are 
confirmed by the perimetrist, who 
then controls data capture by means 
of a foot switch. Each subject response 
is recorded as a single point. Full 
editing allows removal or change of 


any previously recorded point. Points, 
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Fig 1.—Data recording instrument for Goldmann perimeter. 
Cabinet cn right houses microcomputer, power supply, flexi- 
ble disk, keyboard, anc display units. Foot switches on floor 
control entry and deletion of graphic data. 








are stored in tabular form according 
to the contours with which they are 
associated. Each contour represents 
either an isopter or the boundary of a 
scotoma. The points constituting a 
single contour are automatically or- 
dered by a nearest-neighbor algo- 
rithm, so that the spatial order of 
point entry may be completely ran- 
* dom. The display screen of the small 
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oscilloscope provides a continuously 
revised image of the data entered (Fig 
4). Data captured for both eyes are 
temporarily held in the random-access 
memory as a single examination. 
When the perimetrist has concluded 
the examination, all data are written 
onto a flexible disk. One such disk is 
assigned to each patient and may be 
stored with the physical chart. Each 
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Fig 2.—Modifications to perimeter. Spark gap incorporated into tip of 
pantographic arm acts as sound source for position location trans- 
ducer. Two microphones to right of chart area detect propagated 
sounds. Test-object size and brightness controls on top right are 
sensed by magnetic reed switches. Two toggle switches allow 
indication of whether corrective lens is being used and whether 
seeing or scotomatous area is being examined. 


Fig 3.—Display elements of recording pe- 
rimeter. Character display above keyboard 
gives continuous indication of test-object 
variables during examination and also pro- 
vides confirmation of all keyboard entries. 
Oscilloscope displays all graphic data. 


disk has a capacity in excess of 200 
recorded examination results. Exami- 
nation results stored on flexible disks 
are subsequently transferred by way 
of a serial communications link to a 
larger minicomputer system. The lat- 
ter system, to be described next, also 
has facilities for the retrospective 
entry of prior visual field examination 
results drawn on paper charts. 
e 
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MINICOMPUTER SYSTEM 
FOR STORAGE AND RETRIEVAL 
OF VISUAL FIELD DATA 


Central storage and retrieval func- 
tions for visual field data have been 
programmed into a minicomputer 
having 248 kilobytes of memory and 
10 megabytes of disk storage space 
(DEC PDP 11/34) (Fig 5). The operat- 
ing system is a real-time multi-user 
system (RSX-11) providing for multi- 
ple users in real time. Application 
programs have all been written in 
either assembly language or FOR- 
TRAN. The FORTRAN compiler 
(FORTRAN IV PLUS) produces effi- 
cient machine code optimized for 
speed. Operating terminals for the 
system are storage oscillographic dis- 
play units. All program functions are 
selectable by single key strokes after 
prompts for various choices. Visual 
field records that have been transmit- 
ted to the system from the recording 
perimeter are stored in temporary 
disk files. These files may first be 
examined, and the records they con- 
tain may then be transferred to per- 
manent disk files. File structure has 
been designed with the following con- 
siderations. All visual field data files 
are segregated to a single physical 
device (disk) so that file reference 
may be done independently from oth- 
er uses of the system (eg, program 
development). Storage files are pa- 
tient specific (one per patient), and a 
master file on the same disk allows 
rapid sorting and retrieval, both 
numerically and alphabetically. The 
graphie data for each visual field con- 
sist of an ordered series of contours 
representing isopter and scotoma 
boundaries. Each contour is actually a 
series of Cartesian coordinates, and 
each member of a pair of coordinates 

e 
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has 10 bits of precision. Since the word 
size of the computer is 16 bits, a 
compaction and expansion algorithm 
is used to condense the data for maxi- 
mum space efficiency. Hence, eight 
consecutive 10-bit values occupy five 
adjacent 16-bit storage locations. One 
disk has a storage capacity of 5 mega- 
bytes (two 8-bit bytes per 16-bit 
word). A single visual field record has 
a mean size of about 200 words, so that 
approximately 12,500 visual field re- 
cords can be stored on one disk. 
Retrospective entry of data from 
existing paper charts has been accom- 
plished by means of a magnetic 
graphies tablet that is operated like a 
tracing device (Fig 6). The tablet is 
interfaced to one of the graphic dis- 
play terminals so that the tracing is 
done interactively. A fixed-position 
menu of symbols on the tablet allows 
rapid coding of names for isopter and 
scotoma boundary contours. Visual 
field examinations done with perime- 
ters other than that attached to the 
recording instrument may thus be 
included in the data base. Retrieval 
and graphic display of individual 
examination results are controlled by 
users at the display terminals (Fig 7). 
Contours are displayed by simply con- 
necting the ordered points with 
straight line segments. In addition to 
oscillographic imaging at the display 
terminals, permanent copies of all 
images can be produced by an electro- 
static plotter. Scotomas are distin- 
guished by shading the enclosed areas. 
The shading algorithm uses a variable 
density of shading that is related to 
the size of the area to be shaded rather 
than the depth of the scotoma; the 
smaller the scotoma, the denser the 
shading. This technique has the 
advantage of making "nested" or con- 
centric levels of a scotoma more easily 


Fig 4.—Detail of oscillographic display. 
Hash marks of axis display indicate 10? 
intervals of eccentricity from fixation. Con- 
tour examined appears as series of dis- 
connected brighter points. Fain: point 
(seen here 11° below and 4° to ‘ight of 
fixation) indicates current pointer position 
and appears on screen as flickering point. 
Activation of data entry foot switch causes 
current position of pointer to be captured 
and thus added to display of brighter 
points. Previously captured points may be 
selectively deleted by matching their posi- 
tions with pointer and activating another 
foot switch. Previously captured contours 
not currently being examined are dis- 
played by connecting their poins with 
straight-line segments. 


distinguishable. In addition, a con- 
stant time interval is used for shading 
each scotomatous area. Very large sco- 
tomas that are also very dense are 
displayed rapidly, thus avoidirg the 
excess time that would be necessary 
for densely shading larger areas. Each 
contour is labeled in the image with a 
single digit that refers to a table of 
stimulus values. In addition, the 
numerical stimulus value notation 
proposed by Wirtschafter and Prater" 
has been adopted, so that contours 
may be searched by matching either 
literal character strings or equivalent 
numerical stimulus values. Permanent 
paper image copies produced ky the 
electrostatic plotter have a condensed 
format in which six individual visual 
field charts are drawn on a single 
21.6 x 27.9-em (8% x ll-in) sheet of 
paper. Several such sheets attached to 
one another in fanfold form can be 
used to summarize a patient's chrono- 
logical visual field history. 

Operation of the system for retriev- 


al of data by uninitiated personnel is 


self-explanatory. A centra! dispatch- 
ing program displays a menu selection 
at a terminal so that data entry. stor- 
age, and retrieval functions may be 
selected by single key strokes. Data 
security is provided by use of pass- 
words and restrictions on classes of 
users. Physician users have unrestrict- 


ed read-only access to all files so that a- 


patient's records may be reviewed 
during an office visit. Programnrér 
and data-entry users have mutually 
exclusive write and read access to all 
data files. The time for retrieval and 
terminal display of a single visual 
field is nominally 2 s for a nermal 
record, while abnormal visual fields 
containing large numbers of scotomas 


may require 3 to 5 s of retrieval and 


display time. 
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COMMENT 


Continuing technological advances 
in design and construction now pro- 
vide substantial cost reductions for 
small, high-performance computers. 
Application of this technology to the 


* problems of clinical record keeping 
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Fig 6.—Magnetic graphics tablet for retrospective entry of data 
from visual field charts. Stylus is used to trace contours of visual 
field charts. Table or menu at top allows stylus selection of 
alphanumeric characters for labeling of test-object characteris- 


tics. 





+3 .25+1 .25X96 


and research thus promises to become 
more widespread. Computer-automat- 
ed information systems (so-called 
data base systems) perform what at 
first seem rather mundane tasks. 
Storage and retrieval per se involve 
simple numerical computations and 
character manipulations. The high 


Fig 5.—Minicomputer for central storage and retrieval of visual 
field data. Two devices in lower portion of central cabinet are disk 
storage units, having capacity of 5 megabytes each. Tape unit on 
right is used for long-term, off-line storage of infrequently used 

data. Electrostatic printer plotter on left produces permanent 
_—— copies of all graphic images. 


Fig 7.—Typical image generated at graphic 
display terminal. Contours are numbered 
consecutively and numbers correspond to 
table of test-object labels at left. Asterisk 
within test-object label indicates that con- 
tour is scotoma. Patient's file number is 
shown in lower left. and spherocylindrical 
notation of corrective lens used is shown 
in lower right corner. 


speed of these operations, however, 
often yields unexpected advantages. 
Aside from the benefts of accuracy 
and immediate availability of infor- 
mation, large volumes of data can be 
efficiently searched for items match- 
ing specific criteria. This sort of oper- 
ation allows statistical studies to be 
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done on any definable subset of a 
larger data set. For graphic data, 
further benefits are related to the 
facility for multiple display formats. 
Visual field data in particular should 
benefit from displays utilizing three- 
dimensional perspective. Static perim- 
etry with a Goldmann perimeter is 
currently limited to examination 
along single linear or circular pat- 
terns. An improved display format 
should permit full exploration of finer 
detail in pathologic visual fields. Small 
central scotomas or enlargements of 
the blind spot, for example, could then 
be completely mapped in all dimen- 
sions. Finally, having the graphic data 
stored in a machine-readable form 
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will permit the use of automated tech- 
niques of pattern analysis. Objective 
criteria may be defined and applied to 
the detection or characterization of 
changes in recorded visual fields. Non- 
specifie alterations such as isopter 
constriction should be statistically 
definable as significant or nonsignifi- 
cant, and specific types of defects, 
such as arcuate scotomas, could be 
efficiently searched for in large, het- 
erogeneous groups of visual field 
records. 

While costs of computer technology 
have been considerably reduced, they 
nonetheless remain substantial. Com- 
bined equipment costs for the system 
reported here have amounted to 
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Ophthalmology and Philately: II. Ophthalmologists Who Became Famous in Other 
Areas of Endeavor.—Fritz Pregl (1869-1930).—He was born in Laibach, now called 
Ljubljana, the capital of Slovenia, and received his medical degree at the 
University of Graz, Austria, in 1894. He then received training in ophthalmology 
and practiced ophthalmology for a year in Styria, one of the Austrian states. Soon, 
however, he became interested in biochemistry and published important work on 
microanalysis of biochemical compounds. He became professor of biochemistry 
first at the University of Innsbruck, Austria, and later at the University of Graz. 
He had previously received some of his training in Germany from Abderhalden. He 
received the Nobel Prize for chemistry in 1923. 
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Computer Processing of Visual Data 


II. Automzted Pattern Analysis of Glaucomatous Visual Fields 


William M. Hart, .r, MD, PhD 


e Machine algosithms have been devel- 
oped for automated detection and charac- 
terization of glaucomatous defects in 
visual field recerds stored in a computer. 
Using elementary techniques of pattern 
analysis, the contours defining each 
visual field are @escribed by a set of 
primitive graphic and type-descriptive fea- 
tures. A hierarchical structure of logical 
tests is then used o arrive at intermediate 
and higher-level conclusions. Decision 
procedures are tailored for the detection 
of features commenly found in glaucoma- 
tous visual fields. Application of these 
analysis procedures to a large group of 
visual fieid recercs having a broad range 
of glaucematous defects shows a very 
high sensitivity fomdetection. Specificity is 
limited by the extent to which defects are 
“typical” or obey expected patterns of 
field loss. 

(Arch Ophthalmol 99:133-136, 1981) 


(Computer information systems are 

specialized hardware and soft- 
ware configurations that are designed 
to facilitate the reeording, storage, 
analysis. and retrieval of data.’ Clini- 
cal medical recerds are one form of 
data that has generated considerable 
interest in suck systems.^* Inherent 
in the design o` these so-called data 
base management systems are ease of 
data entry and retrieval. These goals 





See also p 128. 





are usually ach:eved through the use 
of a single, larg=, central data storage 
device to whick multiple users have 
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access from physically separate loca- 
tions. Data may be recorded or 
retrieved in any of a number of for- 
mats. The form in which the stored 
data are organized and the method in 
which the data are searched for funda- 
mentally determine the efficiency 
with which specific pieces of informa- 
tion can be extracted from the total 
set of all recorded data. The type of 
data usually handled by these systems 
is alphanumeric or character in na- 
ture. Hence, variable-length strings of 
characters are the basic elements to be 
manipulated. In the design o! a sys- 
tem of managing the records of a 
population of patients with glaucoma, 


Hierarchical Organization 
of Contour-Specific Features 


Primitive level 
L,, set of lengths of connecting line 
segments 
@,, set of angular orientations of the 
line segments 
A0,, set of changes in angular 
orientations at each point 
P, perimeter (sum of all L,) 
A, enclosed area (broken down by 
quadrants) 
P*/A, ratio of the square of the 
perimeter to the area 
S, numerical stimulus value 
Intermediate level 
Horizontal defect 
Splitting fixation 
Irregularity 
Exclusion of center of physiologic 
blind spot 
Exclusion of point of fixation 
Scotomatous contour 
Higher level 
Scotomatous contours 
Enlarged blind spot 
Paracentral scotoma 
Arcuate scotoma 
Central scotoma 
Cecocentra! scotoma 
Nonscotomatous contours 
Constriction 
Nasal step 
Nasal loss of area 
Bjerrum defect 
Baring of blind spot 
Splitting of fixation 
Altitudinal loss 
Loss of fixation 






































however, the storage of inherently 
graphic forms of data becomes essen- 
tial. 

A means for the inclusion of visual 
field data in a computer data base 
system is under development. For 
visual field data to be efficiently 
retrievable, a mezns should be devel- 
oped for detecting or extracting from 
the data specific features thought 
characteristic of patterns of glauco- 
matous visual fielc loss. Thus, the data 
base should be epen to search for 
individual visual field records contain- 
ing paracentral or arcuate scotomas or 
other defects of interest. Rather than 
rely on interpretive verbal descrip- 
tions, a completely generalized meth- 
od is needed. The advantages of this 
approach include the flexibility to 
define (or redefine) and search for 
any type of defect or combinations of 
defects and the objectivity inherent in 
the necessarily rigid criteria defining 
the objects of the search. 


METHODS 


The visual field data base system cur- 
rently in use has been described elsewhere 
in this issue. Retrieval of records by 
patient name or reeord number is accom- 
plished by standard alphabetic and numer- 
ic search techniques. Recorded visual fields 
are stored in files on disks, one file for each 
patient. A master file directory controls all 
branching for alphanumeric file searches. 
Each patient file contains a sequential list 
of chronologically ordered records. Each 
record within a file contains a single visual 
field record appropriately labeled for the 
right or left eye. Within each visual field 
record, the graphic data are divided into 
the individual contours that make up the 
results of a kinetie visual field examina- 
tion. The contours are plane, closed curves, 
or irregular polygons, each described by an 
ordered series of points (Fig 1). For pur- 
poses of display, the individual points of a 
given contour are connected by straight- 
line segments, and each contour is closed 
by connecting the first and last points of 
the ordered series. 

The initial step in analysis of a field 
record is to derive a series of primitive 
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features for each of the contours. The 
Table summarizes the primitive class of 
contour-specific features. For each of the 
connecting line segments, angular orienta- 
tions are computed with respect to the 
horizontal (Fig 2). The change in angular 
orientation from one line segment to the 
next occurring at each point is also derived 
(Fig 3). The perimeter of a contour is the 
sum of the lengths of all line segments, and 
the enclosed area is computed by a trape- 
zoid algorithm.’ A shape-dependent fea- 
ture is the ratio of the square of the 
perimeter to the area (P?/A). For a simple 
circle, this ratio has the exact value of 47 
radians and is independent of the size of 
the contour. The value of P?/A is found to 
inerease with departures in shape from 
that of a circle, being higher for contours 
having irregular or convoluted borders. 
With A, changes; ©, angular orientations; 


Fig 1.—Encoding of graphic data for con- 
tour of recorded kinetic visual field exami- 
nation. Each contour is defined by set of 
sequentially ordered points. For graphic 
display, points are connected by straight 
line segments and contour is closed by 
connecting nth point to first. 


Fig 4.—Detection of nonspecific features. Computer- 
refers to table of stimulus value names in upper 
Contour-specific attributes detected by analysis algor 
refers to contour in question. Left, Example of detect 


quadrant. Baring of blind spot into temporal or strictly vertical path, as by contour 3, is ignored. Right, Example of detection of 
nonspecific feature of enlargement of physiologic blind spot. 
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and i, connecting line segments, another 
shape-dependent primitive feature is the 
sum of all absolute values of all AQ, (Fig 3). 
For any regular polygon with only external 
vertices, this feature will always have a 
value of 2z. The presence of internal ver- 
tices, as in contours having indented seg- 
ments, will cause variable increases above 
this value. Finally, a numerical stimulus 
value is assigned to each contour.* 

After derivation of the primitive fea- 
tures, each contour is examined for the 
presence of an intermediate class of fea- 
tures. These features, summarized in the 
Table, are assigned logical values (ie, true 
or false). The horizontal defect is defined 
as one or two adjacent line segments hav- 
ing an angular orientation of less than 0.17 
radians from the horizontal, being at least 
5 ° in length, and located within 5? of the 
nasal horizontal meridian. Splitting of fix- 


Fig 2.—Arrows represent angular orienta- 
tion of connecting line segments. For set 
of n points, there is set of n line segments, 
each having angular orientation with 
respect to horizontal. 


ation is similarly defined, except that the 
segment must straddle the point of fixa- 
tion in the horizontal dimension and be 
located within 2? of fixation in the vertical. 
Irregularity of contour may be variably 
defined as a function of the values P?/A 
and sum of AO, described later. A fre- 
quently encountered question is the exclu- 
sion or inclusion of a given point by a 
contour. À point in polygon algorithm 
gives a rapid solution without recourse to 
trigonometrie functions. Thus, the point 
15? temporal to fixation along the horizon- 
tal meridian, as well as the point of fixa- 
tion, are tested to determine whether or 
not they are surrounded by each contour. 
Finally, the scotomatous nature of a con- 
tour is encoded within the character string 
of its name. 

Logical combinations of primitive- and 
intermediate-level features are then used 





Fig 3.—Arrows represent change in angu- 
lar orientation from each line segment to 
next (49,). For each point or vertex of 
closed contour, there is change in angular 
orientation between adjacent line seg- 
ments. For contour having only external 
vertices, sum of absolute values of all A8, 
will be 27 radians. 


generated image shows contours numbered sequentially. Each number 
left corner. Asterisk within name indicates contour is scotomatous. 
ithms are listed in upper right corner. Number preceding each attribute 
ion of nonspecific isopter constriction and relative loss of area in nasal 
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to derive a set of higher-level attributes for 
each contour (Table). These are separately 
determined for scoromatous and nonscoto- 
matous contours and vary from rather 
nonspecific features such as isopter con- 
strietion and blinc spot enlargement to 
features more spe*ific for glaucomatous 
visual field less sueh as arcuate scotoma, 
nasal step, and defects in the Bjerrum 
region. 


RESULTS 


Normal-appearng eontours in our 
visual field records, whether of isop- 


- 


ters or of the physiologic blind spot, 
have mean values for the sum of 46, 
and P*/A of 6.5 and 13.3, respeetively. 
The range for the sum of AQ, is 6.28 to 
8.30 and for P*/A is 12.7 to 147. For 
detecting shape departures frem the 
norm (referred to in the Table as 
irregularity), values in excess of 9.0 
for the sum of A0, or 17.0 for PYA are 
accepted. 

Nonspecific features such as isopter 
constriction and blind spot enlarge- 
ment are arbitrarily defined by com- 


"y or "Uem " ww V3 "E "m 1 : JR > TEPERT er ee ee eee ey " < cuam cy 
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pärison with previously published age- 
corrected values for a normal popula- 
tion.* Figure 4 shows examples of such 
nonspecifie features as isopter con- 
striction, blind spot enlargement, and 
relative loss of isopter area in a nasal 
quadrant. If an isopter is found to 
have a regular contour, to surround 
the point of fixation, and to have an 
area less than 2 SDs below the mean 
for a given age and range of stimulus 
values, it is defined as constricted. 
Loss of area in a nasal quadrant is 


NRSRL STEP 
NRSRL 


LOSS 
PARACEN SCOT 
NASAL STEP 
NASAL LOSS 





Fig 5.—Detection ef contours defining paracentral scotoma or 
having segments characteristic of nasal step. Note that combined 
presence of both masal step and relative loss of area in nasal 
quadrant would incicate greater specificity of attributes for given 
contour. 





Fig. 7.—ldentification of arcuate scotoma. Enlargement of physi- 
ologic blind spot in arcuate pattern into superior or inferior 
Bjerrum region as shown in fourth contour is identified as arcuate 
scotoma. Involvement of fixation by such contour, as in cecocen- 
tral scotoma, excludes its identification as arcuate in nature. 
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NRSRL STEP 
CONSTRICTED 


Fig 6.—Extensive glaucomatous visual fied loss manifests as 


dense arcuate defect in Bjerrum region. First contour is correctly 


identified as showing baring of blind spot in addition to other 
attributes of constriction, nasal step, and relative nasal quadrant 
area loss. This form of blind spot baring is distinguished from 
nonspecific forms such as seen in Fig 4, left, by requiring that 
limits of contour extend beyond 30° in horizontal and vertical 
dimensions, while failing to surround both center of physiologic 
blind spot and one or more points within superior or inferior 
Bjerrum region. 


SRL L 
LOSS FIXRTN 
RLTITUD LOSS 
NASAL LOSS 
LOSS FIXATN 
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Fig 8.—Advanced altitudinal pattern of visual field defect. This 
type of defect is identified by comparing areas of superior and 
inferior hemifields. It is commonly found in conjunction with 
splitting of fixation by contours mapped with bright targets as 
seen in first contour or by loss of fixation as detected for second 
and third contours. 


Computer Processing—Hart 135 





| 
1 
- 


defined as a ratio of superior to infer- 
ior nasal quadrants falling outside the 
range of values of 0.7 to 1.43, as shown 
in Fig 4, left. 

Detection of more specific features 
is illustrated in Fig 5. Here a paracen- 
tral scotoma, represented by the sec- 
ond contour, was correctly identified 
by recognizing it as a scotomatous 
contour that does not surround either 
the point of fixation or the center of 
the physiologic blind spot and that has 
a geometric center located within 30° 
of fixation. A nasal step, when seen in 
combination with relative loss of area 
in a nasal quadrant, is taken as a 
feature more specific for a glaucoma- 
tous pathologie appearance. Figure 6 
is an example of a dense arcuate 
defect in the inferior Bjerrum region 
with "breakthrough" to the periphery. 
This sort of defect is labeled "baring 
of the blind spot" and is distinguished 
from less specific forms of blind spot 
baring (as shown in the third contour 
of Fig 4, left) by requiring that the 
limits of the isopter extend beyond 
the Bjerrum area in all four quadrants 
while failing to surround both the 
center of the physiologie blind spot 
and one or more points located in the 
superior or inferior Bjerrum region. A 
Bjerrum defect alone is similarly 
defined with the exception that exclu- 
sion by the contour of the center of the 
blind spot is not required. 

A closely related defect is an 
arcuate scotoma. This can be thought 
of as a coalescence of a paracentral 
scotoma with the blind spot, but not 
yet showing breakthrough to the 
periphery. An arcuate scotoma (Fig 7) 
is identified as a scotomatous contour 
satisfying the previously mentioned 
criteria for irregularity, surrounding 
the center of the blind Spot, not 
involving fixation, but including one 
or more points in the Bjerrum region. 
Advanced patterns of glaucomatous 
visual field loss frequently show dense 
altitudinal defects as illustrated in 
Fig 8. Splitting or loss of fixation by 
contours mapped with relatively 
bright targets (stimulus values corre- 
sponding to L. or more) are readily 
identifiable. 

Failures to identify glaucomatous 
defects by these algorithms are 
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related to one of two principal causes. 
In the first ease, visual field loss may 
be so extensive as to leave only a small 
island of central visual field that has 
no specific shape features. This pat- 
tern will be merely identified as 
severely constricted. The other cause 
of failure stems from the presence of 
defects that are atypical. Temporal 
arcuate defects may be glaucomatous 
in origin but are not detected by these 
algorithms. The absence of shape-spe- 
cific features such as a defect obeying 
the horizontal make their algorithmic 
definition more difficult. 

The time necessary for the pattern 
analysis of a single visual field record 
varies as a function of the number and 
complexity of the contours making up 
the field. Normal visual field records 
containing only three or four smoothly 
contoured isopters typically consume 
less than 1 s of analysis time. Rather 
more complex visual fields containing 
multiple scotomas and numerous indi- 
vidual contours may consume upwards 
of 2.5 s of analysis time per record. 


COMMENT 


It is self-evident that no informa- 
tion can be detected in a recorded 
visual field if it isn't there. The quali- 
ty of the original examination is, 
therefore, the sole determinant of the 
amount of information gathered 
about the status of the subject’s visual 
field. For a data base system contain- 
ing large numbers of records, howev- 
er, the use of automated feature anal- 
ysis will permit the selective detection 
and extraction of individual records, 
matching certain sets of specific crite- 
ria from the body of records as a 
whole. Lists can be generated, for 
instance, of all patients whose files 
show that the first detectable visual 
field defect consisted of a paracentral 
scotoma. With the system as currently 
designed, there is a mean retrieval 
and feature extraction time of 2.5 s 
per record. Thus, 1,000 records can be 
searched within 40 minutes. The algo- 
rithms have been integrated into the 
interactive retrieval program for the 
visual field data base system and can 
be used to seareh for visual fields 
containing any of the higher-level fea- 
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tures shown in the Table. For 
instance, while examining the records 
of one or more patients at a display 
terminal, one can search specifically 
for instances of a given type of visual 
field defect from among the recorded 
examinations. 

As in any problem of scftware 
design, the techniques reported here 
are undergoing constant change. Im- 
provements in speed of operation and 
specificity of detection are the pri- 
mary goals. Specificity is by far the 
most important objective and refers 
to the identification of defects by the 
algorithms in a manner that closely 
mimics the way a human observer 
would describe them. Qualitative 
shape characteristics in kinetic visual 
field patterns seem deceptively sim- 
ple; yet, specific definitions that can 
be machine-encoded frequently have 
unexpected difficulties. Falselv posi- 
tive identification of baring of the 
blind spot is a good example. Appro- 
priately selective differentiation of 
baring of the blind spot due to zreuate 
visual field loss from innocent forms 
of baring produced by refractive 
errors or opacities of the media 
requires that one identify critical fea- 
tures of shape, size, or positicn that 
can be used to make a "correct" dis- 
tinction between the two patterns. 

It is intended that these techniques 
be extended to cover patterns of 
visual field loss that are not glaucoma- 
tous. Most of the features detected 
now relate to the special pathologic 
anatomie relationships of the retina 
and optic nerve. Inclusion of decision 
processes to correctly identify pat- 
terns of chiasmal and retrochiasmal 
disease will require recogniton of 
defeets that obey the vertical merid- 
ian, as well as comparisons of right 
and left visual fields. Homonymous 
and heteronymous patterns must first 


be differentiated. Similarities of" 


shape and size of contours mapped 
with targets of equivalent brightness 
must then be assessed to express 
degrees of congruity in homonymous 
patterns of loss. 
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Regional Differences in the Structure 
of the Lamina Cribrosa and Their Relation 


to Glaucomatous Optie Nerve Damage 


Harry A. Quigley, MD, Earl M. Addicks 


€ Previously, there was no feature of 
optic nerve head anatomy or physiology 
that could explain the greater susceptibil- 
ity for early damage in some nerve fibers 
by chronic glaucoma. Using a new tech- 
nique for scanning electron microscopic 
examination of human optic nerve heads, 
regional differences were found in the fine 
structure of the lamina cribrosa. The 
superior and inferior parts of the lamina at 
the level of the sclera appear to contain 
larger pores and thinner connective tissue 
support for the passage of nerve-fiber 
bundles than the nasal and temporal parts 
of the lamina. Since the superior and 
inferior laminar zones are the sites of 
passage for arcuate area ganglion cell 
axons that are most susceptible to glau- 
coma damage, the differences found in 
laminar structure in these locations may 
explain the characteristic pattern of early 
glaucomatous field loss. 

(Arch Ophthaimol 99:137-143, 1981) 


Acharacteristic feature of glaucoma- 

tous optie nerve damage is the 
pattern and progression of its visual 
field defects. The earliest loss of field 
usually appears as an isolated para- 
central scotoma in the arcuate area 
between 5° and 25° from fixation.’ 
The defect then becomes larger within 
the arcuate area, first contacting the 
horizontal raphe nasal to fixation, 
then linking to the blind spot. The 
central 5° and the temporal field are 
usually preserved until late in the 
disease. We have recently correlated 
the degree and pattern of optic nerve 
atrophy in several human eyes with 
glaucoma with the visual field damage 
present during the patient's life.’ 
These eyes confirmed that the selec- 
tàye pattern of fieid loss is mirrored in 
the loss of nerve fibers early in the 
glaucoma process at the superior and 
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inferior poles of the nerve, where 
areuate-area ganglion cell fibers are 
located. The most susceptible fibers 
seemed to fall within an hourglass- 
shaped zone, with the two widest por- 
tions at the 12- and 6-o'clock positions. 
While there has been considerable 
speculation about the cause for this 
characteristic pattern,*^ no anatomic 
or physiologie factors of the tissues 
near or within the optic nerve head, 
where the damage is assumed to 
occur, could be conclusively invoked as 
an explanation. 

To clarify the mechanism of glauco- 
ma damage, it is important to define 
the site of damage. Recent examina- 
tions of human glaucomatous eyes’ 
as well as experimental studies of 
acute and chronic glaucoma models in 
monkeys’? support the idea that the 
optic nerve head is the location of 
initial cellular insult. Specifically, the 
lamina cribrosa at the level of the 
sclera seems the most likely site. We 
have examined the connective tissues 
of the scleral lamina by a new 
approach and report here that these 
laminar tissues differ in their struc- 
ture in the sites of greatest suscepti- 
bility to glaucoma damage. These 
regional differences in laminar archi- 
tecture seem sufficient to explain the 
early selective loss of arcuate area 
ganglion cells as well as the relative 
preservation of foveal and nasal fibers 
until late in the glaucomatous pro- 
cess. 


METHODS 


The technique of preparation of the optic 
nerve head used in this study was sug- 
gested by methods used to study basement 
membranes of small blood vessels in isola- 
tion from their cellular elements.? The 
method involves osmotic and detergent 
digestion of cellular tissue, leaving the 
associated connective tissue intact. Two 
alternative methods have been previously 
utilized to study the complex fine structure 
of the optic nerve head. The first consisted 
of serial-section light microscopy with 
manual three-dimensional reconstruction'*; 
the laborious nature and inexact represen- 
tation of structure of this method do not 
recommend it. The second approach is the 
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use of trypsin for the enzymatic digestion 
of cellular elements combined with ultra- 
sonic disruption.” The remaining tissue 
is examined by scanning electron micros- 
copy. While this technique provides materi- 
al suitable for study, the use of ultrasound 
raises the possibility of disruption of fine 
structure of some connective tissues.” 

The detergent digestion procedure is 
carried out at room temperature, and it is 
helpful to subject the tissue to gentle tum- 
bling during each step. The time of expo- 
sure to each solution is not critical. The 
dissection of tissue and digestion are car- 
ried out on unfixed specimens. The optic 
nerve is severed from the globe nearly 
flush with the sclera using a razor blade. 
The optic nerve head and overlying retina 
are removed, cutting the shape of the 
surrounding 3 to 4 mm of sclera to identify 
the superior pole. The specimen is then 
placed in the following: (1) distilled water, 
two hours (to disrupt cells osmotically); (2) 
3% octylphenoxy polyethoxyethanol (Tri- 
ton X-100), two heurs (detergent 1); (3)1M 
sodium chloride containing 50 Kunitz 
units/mL of deoxyribonuclease, two hours 
(to solubilize nucleoproteins); and (4) 4% 
sodium deoxycholate, two hours (detergent 
2). Since the basement membranes of the 
surface retinal vasculature are not di- 
gested, these remnants are removed 
between steps 3 and 4 using ultrafine 
forceps and scissors under the dissecting 
microscope, avoiding contact with the 
underlying lamina cribrosa. 

The specimen is then fixed in 5% gluta- 
raldehyde followed by 2% osmium tetrox- 
ide, both in a cacodylate buffer (each for a 
minimum of two hours). Further division 
of the nerve head specimens may be per- 
formed at this point. Finally, the speci- 
mens are dehydrated and either mounted 
and coated for scanning electron micros- 
copy or embedded in an epoxy resin for 
light and transmission electron micros- 
copy. 

For comparison with the above deter- 
gent method, specimens were also pre- 
pared by the trypsin digestion technique,” 
which is performed on fixed tissue. We 
found that the basement membranes of the 
surface retinal vasculature were also not 
removed by this technique, and these were 
removed after tissue treatment as de- 
scribed above. While this step is not men- 
tioned by Emery et al,^ the photographs of 
tissue similarly prepared' clearly show 
remaining surface vessel remnants that 
partially obscure the view of the laminar 
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surface if not removed. 

Overall, 32 human optie nerve heads 
were evaluated; 27 of these were prepared 
by the digestion method and five by the 
trypsin method. The eyes were obtained 
after donation to an eye bank within 24 
hours of death, and none had either known 
ocular disease or histologic evidence of 
disease affecting the optic nerve by rou- 
tine light microscopic examination of the 
remainder of the globe. The eyes of the 
donors ranged from 62 to 93 years. 


RESULTS 


The detergent method gave consis- 
tently better preservation of the lami- 
na cribrosa structure, seen most con- 
vincingly when one eye was prepared 
by the detergent technique and the 
fellow eye by trypsin digestion. With 
either technique, however, small num- 
bers of remaining ghosts of superfi- 
cial disc capillaries remained either as 
stumps connected to the collagenous 
laminar tissue or as more extensive 
whorls of tissue overlying the lamina. 
The neural tissue just behind the lam- 
ina (myelinated optie nerve) was fre- 
quently not removed by the trypsin 
method. 

To define which tissues remained 
after detergent digestion, some speci- 
mens were examined by transmission 
electron microscopy. The tissue re- 
maining consisted chiefly of the con- 
nective tissues normally present with 
near-complete absence of cells. The 
method left intact such fine structure 
as the astrocyte basement membranes 
covering each laminar sheet (Fig 1). 
The capillaries of the scleral lamina 
cribrosa lie embedded in the laminar 
sheets, and the basement membranes 
of these vessels were easily identi- 
fied. 

The general organization of the 
lamina cribrosa is quite complex when 
viewed in three dimensions (Fig 2 
through 4). In a majority of nerve 
heads, the collagenous connective tis- 
sue has a surface facing the interior of 
the eye, which is shaped like a saddle. 
In these specimens, the nasal-tempo- 
ral axis is closer to the vitreous sur- 
face than the more posteriorly placed 
superior and inferior zones. The 
sheets of connective tissue are pene- 
trated by 200 to 400 pores, through 
which nerve-fiber bundles pass. How- 
ever, the dimensions and course of 
individual pores are quite variable. 
The entry diameter for each pore is 
sometimes wider and sometimes nar- 
rower than the diameter of the pore in 
the midlamina. Many pores seem to 
subdivide or to branch during their 
course through the lamina (Fig 4). The 
diameter of pores varies from 10 to 
greater than 100 yp. Furthermore, 
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Fig 1.—Connective tissue sheet of scleral lamina cribrosa after detergent digestion 
viewed by transmission electron microscopy. Collagen and elastic tissue are surrounded 
by basement membrane of digested astrocytes. Remaining basement membrane outline 


of capillary (C) contained within sheet, ( x 5,800). 


while some pores pass directly 
through, others are angulated to dif- 
fering degrees. 

There is a striking difference 
between the connective tissue making 
up the sheets of the lamina and the 
septa dividing the same nerve bundles 
in the myelinated optic nerve. Within 
the lamina, the sheets usually seem to 
be under tension, while those of the 
optic nerve are frequently wavy in 
contour as well as considerably thicker 
(Fig 5). Due to this difference, it is 
relatively easy to define the thickness 
of the lamina anteroposteriorly in 
specimens divided in half along this 
plane. There are approximately ten 
sheets stacked on top of each other 
making up the pore channel. 

After examining several specimens, 
we noted that the largest laminar 
pores seemed to be found at the 


superior or inferior poles (Fig 2 and 8). 
In addition, the connective tissue 
sheets at the vertical poles seemed 
thinner and more rope-like than the 
broader, thicker sheets of the nasal 
and temporal parts of the lamina. Due 
to the complex shape of individual 
pores, however, attempts to perform 
standard measurements of pore s ze 
and sheet size were frustrating. 
Where the diameter of the pcre 
changes continuously through the 
lamina, it is not possible to decide at 
what level to make the measurement. 
Instead, 28 quadrants of seven nerve 
heads were examined by the following 
qualitative masked evaluation. Each 
digested and fixed specimen was di- 
vided with a razor blade by a vertical 
and horizontal cut, yielding four 
pieces, each of which had at one cut 


edge either a nasal or temporal part of « 
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Fig 2.—Two human optic nerve heads after digestion, viewed from vitreous side by light 
microscopy. Both are right eyes, oriented with superior part of nerve head above, 
temporal part to left. Note that largest laminar pores and least dense connective tissue 
are found at upper and lower poles ( x 50). 


Fig 3.—One quarter of digested nerve head, with nasal part at upper right and inferior part at bottom by scanning electron 
microscopy. Laminar sheets at lower pole are thinner and sparser, leading to larger pores in this zone compared with either nasal 
periphery or central part of nerve head (upper field) (bar, 100 u; x 250). 
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Fig 4.—Anterior part of laminar surface illustrating complex nature of pore size and shape. Direction of exit from eye 
varies even among adjacent pores. Some pores branch or are divided by cross struts of connective tissue as they 
pass through lamina. Curled stumps representing basement membranes of superficial nerve head capillaries are 
seen on anterior laminar surface, connecting to collagenous sheets (bar, 100 u; x 460). 


Fig 5.—Longitudinal view of digested nerve head with anterior surface at top and retrobulbar optic nerve in 
inferior half of scanning micrograph. Anteroposterior extent of scleral lamina cribrosa is indicated by 
arrowheads at upper right. Laminar sheets are thinner and follow direct path across nerve head compared 
with thicker and wavier connective tissue septa of myelinated optic nerve (bar, 100 u; x 300). 
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Fig 6.—Comparison of laminar sheets and pore size at same magnification in temporal (left) and superior (right) areas 
of one nerve head. Pores are smaller and sheets wider in temporal zone (bar for both photographs, 100 yu; x 300). 


Fig 7.—Higher-power comparative v'ew of different pore size in temporal (left) and 
superior (right) zones of same nerve head (bar for both photographs, 10 y; 
x 1,700). 





Fig 8.—Thick, closely spaced laminar sheets in tem 
lamina (right) of same nerve head (bars, 50 IT 


right, x 680). 


a nerve head and at the other edge a 
superior or inferior part of a nerve 
head. These were given coded labels 
and examined by scanning electron 
microscopy to see whether a differ- 
ence was detectable in size of pores 
and shape of sheets. In the nerve 
heads so examined, the proper orien- 
tation of the quadrant was correctly 
made in 79%. (This result is signifi- 
cantly different from random guess- 
ing, which would give a rate of 50% 
correct, P < .05, x? test.) The superior 
and inferior poles of the lamina could 
be consistently identified by the pre- 
sence of the largest pores, which 
ranged up to 100 u in diameter, while 
those of the nasal and temporal parts 
of the lamina rarely were greater than 
50 u (Fig 6 and 7). It was not possible 
to consistently differentiate the su- 
perior and inferior poles from each 
other. Likewise, the nasal and tempo- 
ral areas were too much alike to be 
differentiated. Secondly, the charac- 
ter of the laminar sheets was often 
helpful due to the thinner and rounder 
shape of sheets at the vertical poles 
(Fig 8). In nearly every specimen, the 
pores were smaller and the sheets 
broader and thicker in the central part 
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of the nerve head compared with the 
periphery (Fig 2 and 3). 

While the detergent digestion spec- 
imens demonstrated this regional dif- 
ference in laminar structure best, the 
same differences in structure were 
evident in trypsin-digested speci- 
mens. That similar findings are 
apparent with different preparation 
techniques argues that the result is 
not an artifactual one. 


COMMENT 


Selective damage to some nerve 
fibers of a tract such as the optic 
nerve might derive from one of two 
possible mechanisms. First, it is possi- 
ble that the insult (in glaucoma, ele- 
vated intraocular pressure [IOP]) is 
equivalent for all fibers, but that some 
fibers tolerate it worse than others. 
There are differences among retinal 
ganglion cells in size of cell body and 
axon, as well as physiologic differ- 
ences in responses to light. There is 
presently no evidence correlating 
these differences with the tolerance of 
pathologie states. Every clinician is 
aware of the selective damage to cen- 
tral vision in toxic optic neuropathies. 
Perhaps this represents a selectively 


poral area (left) compared with sparse, thin sheets of inferior part of 
note slightly greater magnification of right photograph) (left, x 480; 


greater sensitivity of macular-derived 
fibers to the toxic agent. However, in 
this ease as well as in glaucoma, a 
second possibility could be considered; 
the pathologic insult may be greater 
for fibers in one area of the optic 
nerve, leading to their earlier damage 
and loss. The findings of this study 
show clear regional differences in the 
structure of the lamina cribrosa that 
correspond to the pattern of glaucoma 
damage. This seems to increase the 
likelihood that selective susceptibility 
of areuate area ganglion cells is 
caused by a greater insult to their 
fibers. 

How might the differences ob- 
served interact with elevated IOP to 
lead to earlier loss of nerve fibers 
passing through the superior and 
inferior parts of the nerve head? The 
results reported here are simply ana- 
tomic descriptions, and the potential 
importance must depend, for the pres- 
ent, on careful speculation about what 
might occur. With elevated IOP, two 
changes in the normal forces acting on 
the lamina must occur. First, the pres- 
sure difference between the inside 
and outside of the eye increases. This 


would be expected to cause the lamina. 
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to bow outward, depending on the 
magnitude of the pressure increase 
and the relative resistance of the lam- 
ina to such distortion. While we can- 
not say that cutward bowing does 
occur early in the glaucoma process, it 
clearly does occur during the develop- 
ment of more advanced glaucomatous 
cupping.* The ndings of this study 
indieate that :f this outwardly di- 
rected force acts om the lamina, the 
portion of the lamina that is most 
weakly supported would be most 
affeeted. Since -he superior and infe- 
rior parts of th« lamina have the com- 
bination of larger pore openings and 
thinner supporting sheets of connec- 
tive tissue, it vould be expected that 
they could be most easily distorted. A 
second potential change in forces act- 
ing on the lamina derives from its 
attachment to the sclera. In any 
sphere, the wail tension or circumfe- 
rential force is directly related to the 
internal pressure and the radius of the 
sphere. As IOF rises, the wall tension 
in the sclera increases, and this 
increase must be transmitted to the 
lamina. It seems reasonable to expect 
that the portion of the lamina with the 
least dense comnective tissue support 
would be distorted in shape first. This 
might lead to a change in shape of the 
pores or to an induced misalignment 
of successive lamina sheets, thus 
transmitting the increased wall ten- 
sion to the nerve bundles. In summa- 
ry, the anatomic findings suggest that 
with any chanze in laminar structure 
induced by increased pressure, the 
superior and inferior poles of the 
nerve head would suffer first. The 
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stronger support of the nasal and tem- 
poral portions of the lamina would be 
expected to lead to a relative sparing 
of the fiber bundles passing through 
these zones, which serve the central 
and temporal islands of the visual 
field. 

The simplest pathogenetic pathway 
for axon damage in glaucoma would 
then be elevated IOP leading to a 
change in laminar structure with 
mechanical force exerted on nerve 
fibers, causing their death. However, 
the capillaries that supply the nerve 
fibers at the level of the scleral lamina 
are contained within the laminar con- 
nective tissue sheets. It is equally 
possible that distortion in laminar 
structure leads to compressien of the 
capillaries within them and that axon 
damage occurs by a more indirect 
vascular insufficiency. While the most 
recent experimental studies of ele- 
vated IOP effects do not support poor 
vascular supply as a cause of axon 
damage," this possibility must con- 
tinue to be considered. Whether the 
final step before axon damage is axon 
compression or poor blood supply, the 
regional differences in the lamina 
seem sufficient to provide the first 
step in the selective pattern of dam- 
age. 

Recent reports have doeumented 
the occurrence of deep local excava- 
tions of some advanced glaucomatous 
cups at the 12- or 6-o'clock positions." 
These small areas resemble congenital 
optie pits, but since they have been 
observed to oceur in previously normal 
disc rims, they are probably best 
termed "acquired pits" or "pseudo- 
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Feulgen-Positive Deposits in Retinoblastoma 


Incidence, Composition, and Ultrastructure 


Ann H. Bunt, PhD, Mark O. M. Tso, MD 


e The incidence of hematoxyphilic ex- 
tracellular deposits in 159 cases of retino- 
blastoma was found to be 18%. Six other 
features of these tumors also were exam- 
ined. In the majority of eyes with these 
deposits, the tumors were composed 
solely of anaplastic cells. None was well 
differentiated with preponderantly rosette 
formation. The hematoxyphilic deposits 
were Feulgen-positive, and this staining 
was diminished but not abolished by pre- 
treatment with purified deoxyribonu- 
clease (DNase), which did abolish nu- 
clear staining. Feulgen staining of the 
deposits was totally blocked by pronase— 
DNase pretreatment—suggesting that the 
deposits may represent DNA-protein com- 
plexes. Ultrastructurally, these deposits 
were electron dense and finely vacuolar. 
The deposits may originate from degener- 
ating tumor cell nuclei, and the possibility 
that they may represent immune com- 
plexes warrants future study in view of 
occasional spontaneous regression of 
this tumor. 

(Arch Ophthalmol 99:144-150, 1981) 


Hematoxyphilic deposits have been 
described around blood vessels in 
retinoblastoma and oat cell carcinoma 
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of the bronchial tree and, more recent- 
ly, in other highly cellular and rapidly 
growing tumors showing necrosis.’ 
These peculiar deposits were first 
interpreted as calcification of hyalin- 
ized blood vessel walls^* but later 
were found to stain positively with the 
Feulgen method and were suggested 
to represent extracellular DN A.** The 
deposits were suggested to originate 
from nuclear material released from 
necrotic tumor cells and, in eyes with 
retinoblastoma, later were found on 
the lens capsule," internal limiting 
membrane of the retina,'^"! iris blood 
vessels, and Schlemm's canal; The 
series of retinoblastoma cases re- 
ported to date have been modest: Mul- 
laney** found that eight of 12 cases of 
retinoblastoma examined contained 
DNA deposits, and Datta'' found that 
three of six cases examined contained 
DNA deposits, which did not seem to 
be correlated with the degree of tumor 
differentiation. Mullaney’ did note 
that the only two of her 12 cases that 
contained large numbers of well- 
formed rosettes did not show DNA 
deposits and that the presence of 
these deposits did not seem to be 
related to the degree of tumor necro- 
sis or calcification. She suggested that 
a larger series of cases would be 
required to determine the actual inci- 
dence of these deposits in retinoblas- 
tomas showing different degrees of 
differentiation.’ We have studied the 
incidence of hematoxyphilic extracel- 
lular deposits in 159 cases of retino- 


blastoma, which were also scorec for 
six other variable features of the 
tumor. Deoxyribonuclease (DNase) 
and pronase-DNase digestion with 
Feulgen staining and other histo- 
chemical techniques have been per- 
formed. Finally, the ultrastructural 
characteristics of the deposits is 
described and compared with the elec- 
tron microscopic observations by 
Ahmed" and Stowe et al^ on DNA 
deposits in oat cell carcinoma. 


MATERIALS AND METHODS 


One hundred fifty-nine enucleated eyes 
containing retinoblastoma were examined. 
All of the tumors were greater than 5 mm 
in diameter and were classified accorcing 
to the following variables: (1) age of 
patient at enucleation, (2) history of radia- 
tion, (3) degree of tumor necrosis, (4) 
degree of tumor calcification, (5) degree of 
differentiation (mainly rosettes and fleur- 
ettes, anaplastic plus few rosettes, or ana- 
plastic with no rosettes), and (6) bilater- 
ality of the tumor. 

The sources of these cases were the files 
for the past 20 years from the Georgiana 
Dvorak Theobald Laboratory of Eye 
Pathology, University of Illinois; Universi- 
ty of Washington; and from meetings of 
the Eastern Ophthalmic Pathology Society, 
Verhoeff Society, Mid-West Pathology 
Club, Armed Forces Institute of Patholegy 
alumni, and from private collections of the 
authors. Most of the paraffin sections were 
stained with hematoxylin-eosin, and se- 
lected sections were stained by Dahl’s aliz- 
arin red S, PAS, and Feulgen methods. 
Some sections were treated with and wizh- 
out pronase (1 mg/mL of 0.05M phosphate 


buffer, pH 7.5) at 37 °C for 15 to 60 
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Fig ?.—Blood vessel in viable area of retinoblastoma, which is 
encircled by Fealgen-positive deposit (Feulgen stain, original 
magnification x 34). 


minutes before DNase (0.05 mg/mL of 
25mM veronal buffer, pH 7.5 with added 
0.2M magnesium sulfate) treatment at 
37 °C fcr 4.5 to 13 hours for the enzymatic 

a removal of DNA, followed by Feulgen 

C staining.'* The DNase (beef pancreas) was 
a highly purifiee form and had an enzy- 
matic activity of 1,930 Kunitz units/mg of 
protein. The pronase had an enzymatic 
activity of greater than 51,500 proteolytic 
units/g Contro! sections were treated in 
the same manner with enzymes that had 
been bailed for ive minutes. 

Selected blocks from one eye with wide- 
spread deposits were deparaffinized and 
processed for electron microscopy with 
osmium tetroxiee postfixation and embed- 
ding in epoxy resin. After double-staining 
with uranyl acetate and lead citrate, thin 
sections were examined by transmission 
electron microseopy. 


OBSERVATIONS 
Lignt Microscopy 


Dense hematexyphilic deposits 
were found around blood vessels (Fig 

1) anc other s.ructures (see below) in a 
total of 29 (18%) of the 159 cases of 
retinoblastoma examined. As de- 
scribed prevously,*" these deposits 
were strongly Feulgen-positive, and 
this was unaffected by pretreatment 
with heat-imactivated pronase and 
DNase. This staining was diminished 

but not totally removed by digestion 
with DNase (Fig 2, top), which did 
abolish nucear staining with the 
Feulgen technique. Pretreatment 
^ with pronase followed by DNase 
resulted in eomplete lack of Feulgen 
staining of zhe material (Fig 2, bot- 

* * tom). The deposits were negative for 
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Fig 2.—Blood vessel stained as in Fig 1 after digestion with 
purified deoxyribonuclease for 18 hours (top) and with pronase 





AC a - FS ce 
wh Oe Mna "mm D 
x EAT nc -* 
X QUU e" 
»et 21915 + ` B” 
4 DL Sa ay a4 
w 


RSA 3. 
L-g 


ETITA * 


(15 minutes) and deoxyribonuclease (18 hours) (bottom) (Feul- 
gen stain, original magnification x 84). 





Table 1.—Location of Hematoxyphilic Deposits in 29 of 159 Eyes 
Enucleated for Retinoblastoma and Having This Feature 


No. Positive/ 
No. of Specimens 


Optic nerve head 


% 
13/29 45 


Blood vessels in tumor 12/29 41 


Internal limiting membrane of retina 5/29 17 
Sclera 3/29 10 
Schlemm's canal | 2/29 T 


Pe 45074 03 WEEL ORGY, Fa ES 


calcium with Dahl’s method and for 
carbohydrate with the PAS tech- 
nique. 

Of the 29 eyes scored as being posi- 
tive for this feature, the deposits were 
found in the following locations, in 
descending order of frequency (Table 
1). 

1. Optic nerve head (45%).—Depos- 
its here occurred especially when ana- 
plastic tumors cells extended into the 
optic disc. The deposits lay within the 
lamina cribrosa and in compartments 
corresponding to axonal bundles (Fig 
3 and 4). 

2. Blood vessels in the tumor 
(41%).—These occurred most frequent- 
ly as deposits encircling isolated clus- 
ters of vessels in areas of viable tumor 
cells or necrosis with no calcification, 
often with uninvolved vessels nearby 
(Fig 1). 


3. Internal limiting membrane of 
the retina (17%).—Deposits extended 
over parts of the retina not invaded by 
tumor cells. 

4. Sclera (10%).—Deposits were 
found in sclera when it was invaded 
directly by tumor cells. 

5. Outflow channels of the anterior 
segment (7%). 

6. Iris blood vessels and anterior 
surface of the iris (7%).—Deposits 
were found in the iris blood vessels 
and coating the anterior surface of the 
iris with no direct tumor involvement 
of the iris. 

7. Lens capsule (7%). 

8. Choroid and ciliary nerves (3%).— 
Deposits were found in choroid and 
around ciliary nerves after choroidal 
invasion by tumor cells. 

9. Retinal vessels (3%).—Deposits 
were found around retinal vessels not 
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Fig 3.—Optic nerve head shows hematoxyphilic deposits in 
axonal compartments at left and invading retinoblastoma cells at 
right (hematoxylin-eosin, original magnification x 84). 





Table 2.—Correlations Between Retinoblastoma Tumor Variables 
and Presence of Hematoxyphilic Deposits 


Mean age at enucleation, yr 
Irradiation 

Prominent tumor necrosis 
Prominent calcification 


Differentiation 
Mainly rosettes and fleurettes 


Anaplastic plus a few rosettes 
Anaplastic 
Bilateral tumors 


contiguous with tumor cells. 

10. Ciliary body (8%).—Here depos- 
its were found as a sheet covering the 
ciliary body. 


Correlation With Tumor Variables 


The age span of patients with reti- 
noblastoma showing no hematoxy- 
philic deposits was 2 months to 9 
years, with a mean of 2.87 years. The 
age span of patients with the deposits 
was 2 months to 8 years, with a mean 
of 2.24 years (Table 2). 

Of the eyes with no deposits, 48% 
had been irradiated, 25% had received 
no irradiation, and for 27% the radia- 
tion history could not be obtained. Of 
the tumors with deposits, 21% had 
been irradiated, 46% had received no 
irradiation, and the radiation history 
for 33% was not available. 

Of the eyes with no deposits, 89% 
showed prominent areas of necrosis vs 
97% of the tumors with deposits. Of 
the eyes with no deposits, 78% con- 
tained prominent calcium deposits, 
and 22% had minimal or no calcifica- 
tion. For the tumors with deposits, 
41% were calcified, and 59% had mini- 
mal or no calcification. 

The degree of differentiation of the 
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With Deposits 


224 
62. 130(48) 
101 /130(78) 
101, 130(78) 


2.87 

6/29(21) 
28/29(97) 
12/29(41) 


55, 130(42) 
47/130(36) 
28/130(22) 
17/130(13) 


0/29(0) 

9/29(31) 
20/29(69) 

9/29(31) 


tumor was obtained for the cases with 
no deposits: mainly rosettes and fleur- 
ettes, 42%; anaplastic plus few ro- 
settes, 36%; and anaplastic, 22%. In 
contrast, for the tumors with deposits, 
the differentiation was mainly ro- 
settes and fleurettes, 0%; anaplastic 
plus few rosettes, 31%; and anaplastic, 
69%. 

Examination for bilaterality of the 
tumor disclosed that, of the cases with 
no deposits, 13% were bilateral, 10% 
were unilateral, and bilaterality could 
not be determined for 77%. For the 
cases with deposits, 31% were bilater- 
al, 3% were unilateral, and this feature 
could not be determined for 66%. 


Electron Microscopy 


Prominent, electron-dense deposits 
surrounded those structures that were 
sheathed with hematoxyphilic, Feul- 
gen-positive material in the paraffin 
sections. The deposits were always 
extracellular and were amorphous, 
with a finely vacuolated substructure 
that was demonstrated best in under- 
exposed prints (Fig 5 and 6). In the 
iris, the deposits were arranged cir- 
cumferentially around arterioles and 
venules (Fig 7) and also coated smooth 





axonal compartments as in Fig 3 (toluidine blue, 1 um epoxy 
section, original magnification x 210). 


muscle cells and collagen fibers that 
lay in the stroma. At higher magnifi- 
cation, each collagen fiber could be 
seen to be separated from the elec- 
tron-dense deposits by a thin electron- 
lucent halo, which, in longitudinal sec- 
tion, was scalloped with a periodicity 
corresponding to the banding of the 
collagen fiber itself (Fig 5). The elec- 
tron-dense material also was depos- 
ited in finer clumps between multiple 
layers of basal laminae around endo- 
thelial cells (Fig 8). 

In the outflow regions, the dense 
deposits were found in larger clumps 
that coated the trabecular meshwork 
but did not extend into Schlemm’s 
canal. Similar electron-dense deposits 
also were found beneath the retinal 
pigment epithelium, where they infil- 
trated Bruch’s membrane, leaving the 
collagen and elastic fibers as nega- 
tively stained strata (Fig 9). 

Within the mass of the retinoblasto- 
ma in the eye from which Fig 5 
through 9 were taken, areas showing 
necrosis were easily identified. In 
these areas, calcification was evi- 
denced by the presence of electron- 
dense, crystalline material that sec- 
tioned poorly and tended to chip out of 
the embedding medium (Fig 10). The 
necrotic cells were recognized by their 
electron-lucent cytoplasm and broken 
plasma membranes as well as the 
presence of free nuclei in the zone of 
necrosis. These nuclei were moderate- 
ly electron dense, and underexposed 
prints showed a finely fibrillar chro- 
matin substructure with some of the 
fine vacuolization as shown in Fig 6. 


COMMENT 


The present study extends the 
observation of Mullaney** and Datta 


in the description of hematoxyphilic , 


Feulgen-Positive Deposits—Bunt & Tso 


deposits in retinoblastoma. In this se- 
ries of 159 cases, 18% show such depos- 
its, which stands in contrast to the 
higher percentages reported by Mulla- 
ney* (sx of E [50%]) and Datta" 
(eight cf 12 [6775]) and the lower per- 
centage (six of 100 [6%]) of Stowe et 
al.^ However, in the present series, a 
limited number of sections was avail- 
able fram someof the eyes, so that the 
actual ineidence of deposits may be 
higher. In the present series, there 
were no meaningful age differences 
between the eyes with and without 
deposits, but the eyes showing the 
deposits were more likely not to have 
undergone radiation treatment. A 
negative correlation was found be- 
tween the presence of deposits and 
large amounts of calcium, with a posi- 
tive correlation for extensive necrosis 
in the tumor. This observation dis- 
agrees with Bernardino and Salceda,’ 
who correlated degree of calcification 
with the presence of DNA deposits. A 
correlation also was found with the 
degree of tumor differentiation, since 
the tumors in eyes lacking deposits 
contained mainly rosettes (42%), with 
fewer containing some rosettes (36%) 
or solely anaplastic cells (22%). In con- 
trast, the tumors from eyes with de- 
posits did not contain preponderantly 
rosettes, occasionally contained a few 
rosettes (3176) (and in these cases 
showed deposits only in the anaplastic 
areas of the tumor) and, in the major- 
ity of cases, contained tumors com- 
posed of only anaplastic cells (69%). 
These findings agree with the smaller 
series of Mullaney’ in which the two 
tumors with predominantly rosette 
differentiation lacked hematoxyphilic 
deposits, and disagree with Datta” 
and Stowe et al,'?^ who found no corre- 
lation between these deposits and 
tumor type. 

Our present findings agree with 
previous reports that the hematoxy- 
philic deposits are also Feulgen-posi- 
tive. However, although the digestion 
procedures with highly purified 
DNase used here did abolish nuclear 
staining, these deposits retained some 
staining with the subsequent Feulgen 
precedure. In view of the possible 
contamination of relatively crude 
commercial DNase preparations with 
other enzymes, including pro- 
teases,'*'^ the sensitivity of the depos- 
its to a protease was tested. This 
protease digestion procedure followed 
by purified DNase treatment abol- 
ished the Feulgen staining, suggest- 
ing that the Feulgen-positive deposits 
may be DNA coated or intermixed 
with protein. 


The eyes in the present series 
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Fig 5.—Extracellular deposits in iris of eye with retinoblastoma. Collagen fibers in cross 
and longitudinal section are separated from deposits by an electron-lucent halo that 
appears scalloped along longitudinally oriented fiber in upper left corner (uranyl 
acetate-lead citrate, epoxy section, original magnification x 57.000). 


L 





Fig 6.—Underexposed print of same negative as in Fig 5 shows vacuolated substructure 
of extracellular deposits (uranyl acetate-lead citrate, epoxy section, original magnifica- 
tion x 57,000). 


showed hematoxyphilic deposits in a 
number of previously unreported 
sites: optic nerve head, sclera, the cil- 
iary body, cheroid and ciliary nerves, 
and blood vessels of the uninvolved 
retina. In the optic nerve, the presence 
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of the deposits correlated with the 
presence of tumor cells invading the 
optic dise, and these tumor cells were 
always of the anaplastic type, even in 
those few cases that showed occasion- 
al rosettes elsewhere in the tumor. In 


147 





Fig 7.—Dense deposits around blood vessel in iris that was not directly invaded by retinoblastoma 
cells (uranyl acetate-lead citrate, epoxy section, original magnification x 1,070). 


Fig 8.—Iris blood vessel shows electron-dense deposits in multiple layers of basal laminae beneath endothelium and 
surrounding collagen fibers (uranyl acetate-lead citrate, epoxy section, original magnification x 57,000). 
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Fig 9.—Electron-dense deposits beneath retinal pigment epithelium. Note collagen and elastic fibers of Bruch's membrane, which 
appear as negatively stained strata (uranyl acetate-lead citrate, epoxy section, original magnification x 1,070). 


Fig 19.—Necrotic region of retinoblastoma shows free tumor cell nuciei and electron-dense, crystalline, calcium 
deposits (uranyl acetate-lead citrate, epoxy section, original magnification x 1,070). 
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our series more of the eyes with de- 
posits were from patients with bilat- 
eral retinoblastoma, but this observa- 
tion should be viewed with caution, 
since in many cases the bilaterality 
could not be determined. 

In previous electron microscopic 
studies of DNA deposition in cases of 
oat cell careinoma,'^'* some of the 
masses appeared to be larger than 
those found here and more closely 
resembled the debris from free nuclei 
seen in necrotic areas of the tumor. In 
our case, the electron-dense deposits 
also differ in fine structure from the 
basement membrane-like deposits de- 
scribed in unaffected parts of retinas 
with retinoblastoma" and rather have 
a finely vacuolated texture that dif- 
fers from the fibrillar pattern with 
some vacuolization of the nuclear 
chromatin seen in necrotic areas of 
the retinoblastoma. Since unequivo- 
cally intermediate forms between the 
degenerating nuclei and the deposits 
could not be found (although there is a 
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positive correlation between degree of 
tumor necrosis and the presence of 
extracellular deposits), ve cannot be 
certain at this point that these depos- 
its correspond to remnants of tumor 
cell nuclei that have been filtered 
against outflow and other structures 
of the eye. The variability of deposits 
(eg, closely adjacent blood vessels 
varying widely in degree of deposits) 
and the involvement of the lens cap- 
sule and vessels of the iris without 
deposits on the posterior surface of 
the same iris would seem to argue 
against a nonspecific deposition. The 
predilection of the deposits for areas 
rich in basement membrane material 
and collagen may be notable. Impor- 
tant questions for future study 
include elucidation of the health of the 
involved blood vessels'? and the role 
played by net charge and other molec- 
ular features of the substratum in 
determining the pattern of deposi- 
tion. It is also possible that other 
components, such as antigen-antibody 
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complexes,® 121819 are involved in the 
evolution of the extracellular deposits, 
and such immune complexes might be 
significant in view of occasional spon- 
taneous regression of retinoblasto- 
ma.'*^ Our efforts to demonstrate 
them using immunocytochemical tech- 
niques have not been successful to 
date (Ann H. Bunt, PhD, and Paul 
Kellon, MD, unpublished data, April 
1980); however, mainly because of the 
sensitivity of immune complexes to 
standard fixation techniques, but 
this would seem to be a promising 
approach as fresh tissue becomes 
available in the future. 
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New instruments 


Steam-Sterilizable Fundus Contact Lenses 


Jean-Marie Parel, Ing, ETS-G, Robert Machemer. MD 


e We designed small, lightweight, 
steam-sterilizabie contact lenses for use 
during vitreous surgery. One lens is freely 
floating, and anether lens has an infusion 
handle. 


(Arch Ophthaimol 99:151, 1981) 


We describe herein contact lenses 
for use during vitreous surgery 
that are small, lightweight, of high 
optical quality, nonscratchable, and 
quickly reusabie. 
Because the lens is only needed in 
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the pupillary area, the diameter of our 
lens is 9.8 mm, smaller than the cor- 
neal diameter. Therefore, the lens can 
be used even if the eyelid fissure is 
narrow or when rotation of the eyeball 
necessitates realignment of the lens. 
Because of the need for realignment, 
we designed a lens that would not 
require suturing the lens to the eye- 
ball. A lightweight lens ensures capil- 
lary adhesion that reduces sponta- 
neous sliding of the lens while permit- 
ting readjustment of the lens on the 
surface and makes the lems steam 
sterilizable (Figure). 

Although a simple floating lens has 
the advantage of not needing an assis- 
tant, we prefer a contact lens with a 
handle and infusion because it offers 
far greater versatility. The handle is 


curved to avoid obstruction of the 
surgical field by the holding hand. The 
lens can be adjusted continuously to 
give maximum visibility of the fun- 
dus. Reflexes from the surface and 
also prismatic effects that occur when 
the lens is slightly tilted are avoided. 
For best alignment of a contact lens, 
it should be coaxial to the objective of 
the operative microscope. The con- 
stant infusion cf fluid under the lens 
avoids air bubbles, especially during 
delicate rotating and indenting ma- 
neuvers of the eye. Also, blood cannot 
accumulate under the lens. 


This study was supported in part by Public 
Health Service research grant EY-00841 and by 
the Veterans Administration Hospital. The lens 
is available from Clinitex, 183 Newbury St, Dan- 
vers, MA 01923. 


Small floating contact lens and infusion contact lens with handle. 
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Membrane Peeler Cutter 


Automated Vitreous Seissors and Hooked Needle 


Robert Machemer, MD; Jean-Marie Parel, Ing, ETS-G; Dyson Hickingbotham; Izuro Nose 


* A new instrument, the membrane 
peeler cutter (MPC), has a solenoid-acti- 
vated right-angled microscissors (diame- 
ter, 0.9 mm) that can be used as a hooked 
needle as well. It has been successfully 
used in more than 50 vitrectomy proce- 
dures that were complicated by intraocu- 
lar membrane formation at the preretinal 
level. It has also been helpful in the cut- 
ting of pupillary membranes. 

(Arch Ophthalmol 99:152-153, 1981) 


he accumulated experience of vit- 

rectomy has led to surgical endeav- 
or in cases of increasing complexity 
with the consequent need for more 
appropriate instruments to lift and 
cut preretinal membranes. The use of 
a simple hooked needle' made such 
membranes accessible to cutting with 
the vitreous infusion suction cutter 
(VISC) instruments. 

A need for scissors soon became 
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apparent and, at first, available 
instruments were tried, both 
straight** and angulated (S. Charles, 
oral communication, 1978). Delicate 
movements were difficult because of 
clumsy manual control. Even with the 
rotatable instrument of Sutherland, 
continuous cutting close to the retina 
is hazardous. 

On the basis of our previous experi- 
ence in the design of automated 
microsurgical instruments, we have 
produced new scissors, the membrane 
peeler cutter (MPC), that overcome 
many of the drawbacks of earlier 
models. 

We describe the capabilities of the 
MPC on the basis of more than 50 
operations in which cutting and strip- 
ping of preretinal membranes was an 
important component of the vitrecto- 
my procedure. 


THE INSTRUMENT 


The MPC is a microscissors with blades 
at right angles to a tubular shaft 0.9 mm in 
external diameter. The blades can be 
inserted into the eye through a 20-gauge 
needle tract in the pars plana or cornea. 
Novel features of the MPC’s design are the 
automated microscissors, with one blade 
being slightly elongated for hooking 
maneuvers, and the provision for low-flow 
infusion during operation. When they are 


fully opened, the blades have a separation 
of 1 mm (Fig 1). 

These new scissors are electronically con- 
trolled by a two-step foot switch. Con- 
structed on the guillotine principle, they 
are activated electromagnetically, either to 
make individual cuts each time the foot 
switch is depressed or a continuous 
sequence of cuts at a preselected periodici- 
ty of from one to five excursions per 
second. The moving blade closes in less 
than 5 ms and remains shut for 15 ms 
before automatically returning to its cpen 
position. 

During insertion and removal, the scis- 
sors should be closed by fully depressing 
the foot switch. The moving blade develops 
a closing velocity of 1,000 mm/s owing to 
exponential increase in acceleration of the 
eleetromagnet that activates the scissors. 

The cutting edges of the blades are 
almost parallel to each other and are in 
intimate contact at all times. The bearing 
and cutting surfaces are lapped in the 
finishing process of production until they 
are seen to be free from flaws under 
mieroscopic inspection (Fig 2). 

The fixed blade is slightly elongated and 
is contiguous with the outer tubular wall of 
the instrument. The tip of this blade is 
conical, so that it can be used as a hook. The 
main shaft of the MPC serves as a ‘ine 
infusion port. The internal components of 
the device are sealed to allow rapid steam 
sterilization. The blades are made of mar- 
tensitic steel with excellent corrosion 
resistance and extreme hardness, which 





Fig 1.—Left, Membrane peeler cutter (MPC) with power supply. Attached to MPC is infusion 
tube. Right, Cutting part of MPC in relation to eye. Note that inner blade moves. 
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Fig 2.—Scanning electron microscopic picture of blades during cutting action. Note new 
parallel arrangement cf blades avoiding escape of material. 


permits a moderate self-sharpening effect 
between their cutting faces. 

The MPC has a round body for easy 
rotation and is presented in a stainless 
steel case for sterilization, cushioned in a 
silicone rubber mold. The case measures 
20 x 10 x 3 em. 

The MPC control unit is battery pow- 
ered; Its design features satisfy the safety 
code. The charge level of the batteries may 
be tested prior to surgery, and another 
electronic component monitors the electri- 
cal integrity of the handpiece continuously 
during surgical use. On full charge, the unit 
will activate the MPC 20,000 times, at 
which point an audiovisual signal will be 
set off. The remaining capacity of the 
system will then provide for a further 2,000 
cuts to be completed. 

The MPC functions can be set in two 
different modes by a switch on the front 
panel of the control unit. In the “mono 
mode,” a single cut follows each depression 
of the feot switeh. In the “multimode,” 
repetitive cuts are initiated at preselecta- 
ble rates of from one to five cuts per 
second. 


COMMENT 


The MPC has been used in over 50 
vitrectomies with gratifying results. 
These automated scissors have been 
proven to be far superior to previous 
mechanical ones. Not only are they 
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much sharper, but they also greatly 
enhance the precision of intraocular 
membrane cutting because the sur- 
geon’s hand can concentrate en guid- 
ing the instrument instead of having 
to activate it as well. The creation of 
retinal holes is considerably reduced. 
Even more important is the fact that 
these scissors have changed the surgi- 
cal approach itself. With the ease in 
handling the scissors, we have used 
them more and more extensively to 
the point where they nearly replace 
the vitrectomy instrument working in 
the immediate proximity of the reti- 
na. The membranes are now cut with 
the scissors, and only the free-floating 
ends are removed with the vitrectomy 
instrument. This technique has been 
especially successful when the need 
for circumcising peripheral prolifer- 
ations occurs. The scissors are also 
helpful to cut subretinal membranes. 
It is the minute size of the scissors and 
the infusion capability that allow easy 
introduction into the subretinal space 
and its expansion (unpublished obser- 
vations). 

The multimode scissors action was 
found to be most useful. Usually a 
cutting speed of two strokes per sec- 
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ond is adequate. With delicate mem- 
branes, fewer strokes are desirable. 
The fast closing action of the blades 
enhances the sharpness of the blades. 
If the blades should wear out, they can 
be realigned or exchanged. 

The infusion capability, though not 
high because of the small tip men- 
tioned, is still sufficient to maintain a 
satisfactory intraocular pressure, pro- 
vided that a tight sclerotomy is pre- 
pared. The infusion further prevents 
tissue particle accumulation in the 
blade shaft interspace during opera- 
tion and it provides a thin lubricating 
film for the blades, thus minimizing 
particle adherence to them. The high 
impact speed of the guillotine, the 
finely lapped instrument surfaces, 
and the fluidic lubrication all combine 
to facilitate cutting of thin, elastic, 
floating, and viscous membranes. The 
infusion port also serves a useful role 
in cleaning the MPC after surgery. 
The automatic controls leave the sur- 
geon's hands free to guide the MPC 
precisely when it is inside the vitreous 
cavity. 

The fact that the outer, fixed blade 
is the slightly longer one permits con- 
tinued guidance of the scissors be- 
neath a preretinal membrane while it 
is being cut. Earlier-model scissors 
were hazardous in this situation 
because the blade nearest the retina 
might move and perforate the retinal 
surface. The MPC greatly facilitates 
these diffieult and potentially haz- 
ardous maneuvers. 

There appears to be only one disad- 
vantage to the MPC: cutting with the 
scissors in the direction of the instru- 
ment insertion site becomes difficult. 
This problem is simply overcome by 
making a second port on the opposite 
side of the globe. 

The MPC is of value not only to the 
vitrectomist, but also the anterior seg- 
ment surgeon as it can be used for 
cutting pupillary membranes. 
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Lens Holder and Modified Contaet Lens 
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for Pars Plana Vitrectomy 


Felipe U. Huamonte, MD, James C. Liang, MD 


è A sustained-grip, pressure-release, 
cross-action forceps was developed to 
obtain firm and steady holding of the 
contact lens during vitrectomy surgery. 
For use in conjunction with the forceps, a 
plano-concave fundus contact lens has 
been modified by having a circular groove 
cut around it. 

(Arch Ophthalmol 99:154, 1981) 


Although a variety of contact lenses 

with and without handles have 
been devised for pars plana vitrecto- 
my, the lenses are not totally satisfac- 
tory for all situations.' Holding of the 
contact lens by the assistant while the 
surgeon is working with two instru- 
ments inside the eye can be clumsy 
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and tiring. Also, the handle can inter- 
fere with smooth manipulation of 
instruments or visualization into the 
eye during vitrectomy. To prevent 
these difficulties, we have designed a 
simple, inexpensive, and surgically 
flexible lens holder and grooved con- 
tact lens. 


MATERIALS 


The contact lens holder is a cross-action 
forceps with curved jaws that are fitted 
with silicone sleeves (Figure, left). The 
sleeves grasp the cireular surface of the 
contact lens used in vitrectomy. The incli- 
nation of the shaft in relation to the jaws is 
65 degrees to clear the orbital rim and then 
45 degrees for comfort. The length of the 
shaft is 11.3 cm. The silicone sleeves pro- 
vide nonslip retention and prevent damage 
to the contact lens. Holding action is re- 
leased by light pressure at the fingertips. 
The inclination and the length of the shaft 
permit easy holding and no interference or 
bumping with other devices used during 
the vitrectomy. 


Left, Lens holder fitted with silicone 
sleeves. Right, Modified fundus con- 
tact lens with groove cut around and 
continuous irrigation tubing. 
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This lens holder has several advantages 
over other fixed types. It can be used for 
more than one lens if a lens breaks or loses 
transparency. Also, other lenses cen be 
used with and without the holder. 

A plano-concave 12- to 15-mm fundus 
contact lens (plastic material) was modi- 
fied by cutting a groove around the outside 
(Figure, right) with sufficient depth and 
width to allow a good fitting of the lens- 
holder’s jaws without altering the ootical 
properties of the lens. Using the holder, the 
modified contact lens can be held in place 
during pars plana vitrectomy either ty the 
surgeon or assistant, as desired. 


This study was supported by ophthalmology 
training grant EY7038-02 and core grant 
EY 1792-01 from the National Eye Institute. 

The lens holder was constructed by Karl ‘lg Co, 
Villa Park, Ill, according to our specificatiens. 
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slit-lamp Fundus Microscopy 
Without Contact Lens and With Laser Attachment 


Kurt E. Schirmer, MD 


* Gullstrand s fundus microscopy is 
adapted for slit-lamp microscopy without a 
contact lens, equipped by a wide-aperture 
argon laser beam. The z axis magnifica- 
lion of the image is used to advantage for 
vitrectomy. The mobility of the device per- 
mits vitrectomy on a fixed eye. 

(Arch Ophthalmol 99:155-157, 1981) 


undus slit-lamp microscopy is 

based on Gullstrand's system of 
surface microscopy of the eye’ com- 
bined with Koeppe’s lens.*? This lens 
bundles the rays for viewing the fun- 
dus properly for observation through 
the microscope and brings the light 
rays to focus on the retina from the 
slit lamp. Beams from a xenon source? 
or a laser? experience the same refrac- 
tion. In the course, the aperture of the 
beam is altered and considerably nar- 
rewed. This affects the focal length, 
which is lengthened undesirably with 
power in depth. | 

It is interesting that Koeppe's? con- 
tribution to Gullstrand's slit-lamp mi- 
croscopy developed as a method of 
examination parallel to the develop- 
ment of Gullstrand’s fundus micros- 
capy.° which is based on an entirely 
different principle. This latter method 
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was to satisfy the requirements of 
field expansion in all dimensions, 
especially that of depth and freedom 
from the use of a contact lens. Practi- 
cal improvements, the inclusion of a 
laser, erection of image, and inclusion 
of slit-lamp illumination (without the 
need of a contact lens) draw attention 
to this system, especially for laser 
surgery and vitrectomy. 


DESCRIPTION OF DEVICE 


The principle of the device rests on 
the projection of an aeria! image of 
the fundus into the space of the 
instrument by the patient's eye and 
an objective’s lens’ combined optics 
(Fig 1). This it has in common with 
fundus photography and indirect oph- 
thalmoscopy. The space of the object, 
the eye, is transferred inte the space 
of the image within the instrument in 
all dimensions. The third dimension 
(z), depending on the cheice of the 
objective lens, is more magnified than 
the second dimension of the transver- 
sal xy expansion.’ Considering rectan- 
gular projections, the z axis magnifi- 
cation increases disproportionately 
with the increase of the focal length of 
the objective lens (Fig 2). This 
peculiarity can be used by the observ- 
er to his advantage by judging within 
the expanded depth of image space 
more accurately than in the com- 
pressed depth of the contact lens 
microscopy’s image (Fig 3). Close to 
the posterior pole of the emmetropic 
eye space, expansion is little in- 
fluenced by variations of eye to objec- 


tive distance should the rectangular 
projection of the image be abandoned 
(Fig 1) However, it is much in- 
fluenced if the object of regard is 
located well within the vitreous or in 
the part of the retina of the same plan. 
Therefore, to measure size and depth 
in well-kept proportion requires the 
maintaining of a working distance of 
the combined focal lengths to achieve 
a rectangular projection. This control 
of depth expansion cf the eye's image 
is accomplished between two preset 
targets T at focal level and T" at that 
of the pupil (Fig 4). Having fitted the 
image between these points of control 
by predetermined ealculation, equal 
linear projection of objects along the z 
axis is achieved as well as equal z 
magnification in all segments. By 
observing the pupillary plane's target 
coincidence at the pupil’s midpoint 
intermittently, the orientation of the 
retinal image is controlled in this sys- 
tem for observation and fundus pho- 
tography to ensure equality of the 
image in sequential procedures (Gold- 
mann's chronoscopy ).* 

If depth and diameter must be 
transferred proportionately from ob- 
ject-to-image space at a ratio of 1:1, 
the choice of f of the objective lens in 
relation to that of the eye must be in 
the ratio of 4:3 (Fig 2 and 4). A 
slit-lamp beam focused on the retinal 
image level is projeeted into the corre- 
sponding object space. Illuminating 
the retina, this fundus area will be 
observed as image in the image plane, 
slit illuminated. By expanding the 
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Fig. 1.—Indirect ophthalmoscopy; f eye: f objective = 1:2 (f eye 
indicates focal length of eye). A, Pupil (P) to objective (O) 
distance = f eye + fo (fo indicates focal length of objective 
lens); rectangular projection. B, Reduced working distance 
increases magnification in z axis progressively. C, Increased 
working distance reduces z axis magnification progressively. D, 
Spacing in object space in z axis correlated to specing in image 
space (z). A, rectangular projection; B, progressive z increase; C, 
progressive z decrease. 


Fig 2.—Rectangular projection. Objective lenses (f in millimeters, 
D in diopters) magnification in x (plane) and z (depth); correlated 
depth: width of image index (D:W). 


D:W INDEX 
f 50mm, 20D e 2.2 


f 40mm.250D 9 17 


f 33mm.30D @ 1.5 


f 25 mm.40 D e !! 


44.25D Yi 
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Fig 3.—The z axis of image in contact lens microscopy: laser 
beams focal depth lengthened. 


Fig 4.—Simplified microscopy diagram—rectangular projection; 
linear and depth magnification x 1.3: SL, slit-lamp beam; L, laser 
beam; P', image pupil; P, object pupil. Stereotactic target (view- 
ers focus) T projected into vitreous T'. Depth measured by 
coincidence and tube expansion: T”, centration target in puoil. 
Image erected between observer and field lens (FL). 
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Fig 5.—Slit-amp microscope for vitrecto- 
my and iaser beam delivery connected to 
argon laser Dewce freely mobile at any 
angle of inc'ination and azimuth. 


telescopic “ube (Fig 4), a level within 
the vitreous cavity is brought into 
focus. This focal point in a wide and 
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deep field is the main point of concern 
for the observer, the illumination 
device, and also for the laser beam. 
Decreasing eye-to-objeetive distance 
and abandoning rectangular projec- 
tion so that the image pupil projects 
over the observer's pupil, depth and 
size distortion will follow (Fig 1) with 
gain of field. However, the distortion 
will be least close to the retina. 

A wide-aperture argon laser beam 
is focused much like the slit-lamp 
beam at the image level. The laser can 
be changed in its aperture. With its 
increase, it affects the energy deliv- 
ery on the focus that becomes progres- 
sively more confined in space, limiting 
the change of damage before or 
behind this point. The spot size can be 
altered by change of the objective’s f, 
altering the focal depth of the burn as 
well. If the observer system is focused 
on a point in the vitreous, the target 
pointer within the image space indi- 
cates the distance in depth to the 
retina by a noncoincident shadow. 
The tube’s expansion becomes a mea- 
sure of stereotactic depth proportion- 
ate to the object space with rectangu- 
lar projection. The target shadow’s 
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displacement on the retina or that of 
the slit-lamp beam’s decentration 
serves the same purpose. With the 
expansion of the z axis of the image, 
the depth of focus for photocoagula- 
tion by laser is shortened. Utilizing 
the central 4 mm of cornea for the 
beam, the aperature is 1:5.6 for the 
emmetrope, while further aperture 
increase on the retina requires a con- 
vex-concave contact lens (plano pow- 
er) to ensure regularity of corneal 
surface. 

The axial mobility of the device (Fig 
5) recommends itself for convenient 
fundus surgery, permitting a fixed 
eye. Pathology and surgery are 
viewed in a wide and deep field. The 
absence of cornmeal damage is not 
without interest to the vitrectomist, 
while the limitation to laser pene- 
trance recommends itself for laser 
surgery, be it alone, during operating 
procedures, or thereafter. This per- 
tains to posterior as well as to anterior 
segment laser surgery. For anterior 
segment surgerv, a Koeppe's convex 
lens can be used so that the viewing 
procedure with laser surgery resem- 
bles gonioscopy. 
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Books 


Glaucoma Symposium: Diagnosis and Thera- 
py: Amsterdam, 1979, edited by E. L. Greve, 436 
pp, $92, The Hague, Dr W Junk, 1980. 


In the front of this book the follow- 
ing quotation by Thomas Huxley is 
printed: "Next to being right in this 
world the best of all things is to be 
clear and definitely wrong." The pro- 
spective reader has been fairly 
warned! 

The book contains the proceedings 
of a glaucoma symposium held in 
Amsterdam in September 1979. Un- 
fortunately, the ophthalmic literature 
today is swamped with such proceed- 
ings that are expensive, uneven in 
quality, often unedited transcriptions 
of oral presentations, and poor substi- 
tutes for a peer-reviewed journal or 
for comprehensive textbooks. Howev- 
er, unlike many proceedings, this book 
has some redeeming features. It has 
been published in record time, is well 
edited with few transcription errors, 
and contains several excellent and 
informative papers. 

One of the book’s high points is an 
article by Aulhorn in which she com- 
pares the visual fields in glaucoma 
and in anterior ischemic optic neurop- 
athy. In general, she finds that the 
two diseases damage similar areas of 
the visual field with about the same 
frequency, but, in ischemic optic neu- 
ropathy, the field defects appear sud- 
denly, are often large from the begin- 
ning, and may involve the central 
field. Greve, the editor of the book, 
has written two interesting articles. 
In the first he reviews the require- 
ments for an efficient glaucoma 
detection strategy and provides a 
checklist for the evaluation of new 
automatic perimeters. In the second 
he describes the effect of cataract on 
the glaucomatous visual field. Hayreh, 
in his usual thorough but polemical 
style, summarizes evidence for a vas- 
cular pathogenesis of glaucomatous 
visual field defects and describes the 
clinical appearance of anterior is- 
chemic optic neuropathy. 

Other articles deal with automated 
perimetry, gonioscopy, angle-closure 
glaucoma, and the medical and surgi- 
cal treatment of glaucoma. Scattered 
here and there throughout the book 
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are some oddities. For instance, Jern- 
dal tries to convince us that congen- 
ital, juvenile, adult open angle, pig- 
mentary, and exfoliative glaucomas 
are all caused by a similar anterior 
chamber angle malformation that he 
calls "goniodysgenesis"; his argu- 
ments are unconvincing. Mapstone 
suggests that many cases of ocular 
hypertension or primary open angle 
glaucoma are caused by trabecular 
damage from intermittent angle clo- 
sure, another proposition unlikely to 
find wide acceptance. Spaeth, in a nice 
discussion of the differential diagno- 
sis of low-tension glaucoma, classifies 
one group of patients who have 
normal ocular pressures, superior 
nerve fiber bundle defects close to 
fixation, and inferior cupping as hav- 
ing “focal ischemic glaueoma.” Most 
authorities would consider these pa- 
tients to have ordinary low-tension 
glaucoma of the most common kind, 
would agree with a probable vascular 
pathogenesis, but would disagree with 
the desirability of a separate classifi- 
cation. 

This book provides the informed 
ophthalmologist who is interested in 
glaucoma with a chance to encounter a 
few new ideas and an opportunity to 
compare his own approach to glauco- 
ma treatment with the ideas of sev- 
eral internationally recognized glau- 
coma experts. But the cost of the book 
is high, and the reader must be on 
guard for those portions that are 
“clear but definitely wrong!” 
CHARLES D. PHELPS, MD 
Iowa City 


The Blood-Retinal Barriers, North Atlantic 
Treaty Organization Advanced Study Institutes 
Series, edited by Jose G. Cunha-V az, 391 pp, with 
illus, New York, Plenum Press Inc, 1979. 


This text contains material from a 
series of lectures by distinguished 
scientists and clinicians who partici- 
pated in the Advanced Study Insti- 
tutes series on blood-retinal barriers 
that was held in Espinho, Portugal, in 
September 1979. The book is divided 
into the following parts: general 
aspects of membrane permeability; 
sites and functions of the blood-brain 
and blood-retinal barriers; transport 
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at the blood-brain and blood-re-inal 
barriers; methods of evaluation of the 
blood-retinal barriers, including vit- 
reous fluorophotometry and fluores- 
cein angiography; pathologie charac- 
teristics of the blood-retinal barriers; 
and clinical importance of alterations 
of the blood-retinal barriers. 

Ophthalmologists will find the first 
half of this book highly technical. The 
authors deal with current concepts 
having to do with the structure and 
function of cell membranes; the bio- 
physical aspects of membrane per- 
meability; the relationship of cerebral 
endothelium and astrocytic mem- 
branes; cerebral vascular permeability 
after osmotic changes; sites and func- 
tions of blood-retinal barriers, as well 
as alterations of amino acid transport 
in the CNS; transport functions o? the 
blood-retinal barrier system and the 
microenvironment of the retina; drugs 
exchanged between blood and vit- 
reous; and the drainage of intraocular 
fluids. 

Clinicians will find the chapter deal- 
ing with fluorescein angiography and 
the blood-retinal barrier particularly 
valuable. Within a few pages, the 
author reviews current concepts per- 
taining to fundus fluorescein angiog- 
raphy and relates alterations in the 
blood-retinal barriers to clinical prob- 
lems. The chapters dealing with 
pathologic characteristics of the 
blood-retinal barrier, retinal edema, 
experimental inner retinal ischemia, 
and blood-retinal barriers and dis- 
eases affecting the inner blood-re-inal 
barrier are particularly well written 
and contain a great deal of pertinent 
information. 

Despite the fact that there are 
numerous typographical errors, in- 
cluding misspelling of the editor's 
name and that of Dr Henkind (it is 
misspelled "Kenking"), ophthalnric 
clinicians as well as students of the 
blood-retinal barriers will find this a 
worthwhile reference and an uo-to- 
date source dealing with our urder- 
standing of the basic mechanisms of 
the blood-retinal barrier in normal 
and diseased states. 

THOMAS A. WEINGEIST, MD, PHD 
lowa City 
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HMS (medrysone). 
Remember it for relief of allergic 
conjunctivitis. 


HMS controls the tearing, redness and pain of superficial 
ocular inflammation. Yet it has less propensity to raise IOP 
than dexamethasone. And the Liquifilm® (polyvinyl alcohol 
1.4%) vehicle comforts and lubricates your patients’ dry, 
irritated eyes. 


(See following page for prescribing information.) Allergan Pharmaceuticals, Inc. 





HMS '(medrysone)... memorable therapy. 


HMS” (medrysone) 1.0% Liquifilm" sterile ophthalmic suspension 

CONTAINS: medrysone . 1.096; with: Liquifilm (polyvinyl alcohol) 1 496; benzalkonium chloride; edetate disodium; sodium chloride; petassium 
chloride; sodium phosphate monobasic, monohydrate; sodium phosphate dibasic, anhydrous; hydroxypropyl methylcellulose: purified water; and 
sodium hydroxide or hydrochloric acid if needed to adjust pH “Licensed under US Patent 2,968,655. Medrysone (previously known as 
hydroxymesterone) belongs to the family of steroids, related structurally more to progesterone than to other available corticosteroids. It is a white crystalline powder, sparingly 
soluble in water, with a melting point of approximately 162°C, and empirical formula of C22H3203 and a molecular weight of 344 50. The specific rotation of a 1% sclution of 
medrysone in chloroform is between «184? and +192° It has a characteristic ultraviolet absorption maximum of 242-1 millimicrons in 95% ethanol solution. Chemical Name: 
118-Hydroxy-6a-methylpregn-4-ene-3, 20 dione. ACTIONS: HMS (medrysone) is a synthetic steroid with topical anti-inflammatory and anti-allergic activity. Steroids inhibit the 
inflammatory response to inciting agents of mechanical, chemical, or immunological nature of edema, fibrin deposition, capillary dilatation and leucocyte migration, <apillary 
proliferation, deposition of collagen and scar formation. No generally accepted explanation of this steroid property has been advanced. HMS (medrysone) has less anti- 
inflammatory potency than 0.1% dexamethasone. Data from 2 uncontrolled studies'-? indicate that in patients with increased intraocular pressure and in those susceptible to a 
rise in intraocular pressure, there is less effect on pressure with HMS than with dexamethasone or betamethasone 

INDICATIONS: HMS (medrysone) is effective in the treatment of allergic conjunctivitis, vernal conjunctivitis, episcleritis, and epinephrine sensitivity 

CONTRAINDICATIONS: HMS (medrysone) is contraindicated in the following conditions: Acute superficial herpes simplex. Viral diseases of the conjunctiva and cornec. Ocular 
tuberculosis. Fungal diseases of the eye. Hypersensitivity to any of the components of the drug WARNINGS: | Acute purulent untreated infections of the eye may be masked, . 
enhanced or activated by the presence of steroid medication. 2. Corneal or scleral perforation occasionally has been reported with prolonged use of topical steroids: In high 
dosage they have been associated with corneal thinning. 3. Prolonged use of topical steroids may increase intraocular pressure, with possible resultant glaucoma, damage to 
the optic nerve, and defects in visual acuity and fields of vision. However, data from 2 uncontrolled studies'-? indicate that in patients with increased intraocular pressure andn those 
susceptible to a rise in intraocular pressure upon application of topical steroids, there is less effect on pressure with HMS than with dexamethasone or betamethasone 
4. Prolonged use of topical corticosteroids may rarely be associated with development of posterior subcapsular cataracts. 5. Systemic absorption and systemic side effects may 
result with the use of topical steroids. 6. HMS (medrysone) is not recommended for use in iritis and uveitis as its therapeutic effectiveness has not been demonstrated n these 
conditions. 7. Steroid medication in the presence of stromal herpes simplex requires great caution. frequent slit lamp microscopy is suggested. 8. Prolonged use may aid in the 
establishment of secondary ocular infections from fungi and viruses liberated from ocular tissue Use In Pregnancy: The use of topical steroids in pregnancy should be limited to 
conditions serious enough fo warrant such treatment, so that possible risk to the fetus may be justified by the expected benefit to the mother. PRECAUTIONS: With prolonged use 
of HMS (medrysone) the intraocular pressure and lens should be examined periodically. In persistent corneal ulceration where a steroid has been used, or is in use. fungal 
infection should be suspected. ADVERSE REACTIONS: Occasional transient stinging and burning may occur on instillation. DOSAGE AND ADMINISTRATION: One drop: nstilled 
in the conjunctival sac up to every four hours. Shake well before using. DO NOT FREEZE. HOW SUPPLIED: As a sterile suspension in 5 ml and 10 ml plastic dropper bottles 
On prescription only. NOTE: 5 ml bottle filled to 1/2 capacity and 10 ml bottle filled to 2/3 capacity for proper drop control 


REFERENCES: 1. Becker, B. and Kolker, A.E “Intraocular Pressure Response to Topical Corticosteroids ’in Ocular Therapy, Complications and Management Irving Leopold, Ed.5t. Louis, 
C.V. Mosby, 1967, pp 79-83. 2 Spaeth,G Hydroxymethylprogesterone, Arch Oph 75:783-787 1966. _ 














ARGAN PHARMACEUTICALS, INC., IRVINE, CA 92713, U.S.A. * 








THE RETINA RESEARCH FUND OF ST. MARY'S HOSPITAL AND MEDICAL CENTER, SAN FRANCISCO 
announces SPRING 1981 


RETINA WORKSHOPS 


YOSEMITE NATIONAL PARK CARMEL VALLEY 
Ahwahnee Lodge, March 26, 27, 28, 1981 & Quail Lodge, May 21, 22, 23, 1981 


Course Instructors: Enrollment: Limited to 40 at each workshop 


Howard Schatz, M.D. Course Time: 3 days, 4 hours each day 


Lawence J. Singerman, M.D. Credit: 12 hours, AMA and CMA, 
Richard E. Goldberg, M.D. Category 1 


Subject: Practical problems and recent advances in the diagnosis, management, and treatment of 
retinal, macular, and vitreous diseases. Real case studies and photographs will be utilized in a 
problem-solving workshop atmosphere. 


For information and brochure call 415/921-4860 or write: Medical Staff Secretary, 
St. Mary's Hospital and Medical Center, 450 Stanyan, San Francisco, CA 94117 
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The Original Goldmann gives you complete cer- 
tainty of the highest accuracy and the maximum 
economy of time in both peripheral and central 
fieid plotting. Besides this, the Haag-Streit 940 
also gives you complete certainty that examina- 
tion conditions will be precisely reproducible for 
each patient even after a lapse of years between 
examinations. The Original Goldmann Perimeter is 
available in two models; the 940-K7 for kinetic 
perimetry and the 940-ST for both kinetic and 
static perimetry. Accessories for both consist of: 
- Patient-activated recording device 
- Central scotoma plotting device 
- Set of 102 trial lenses to meet requirements 
for examination within the 30° region. 
Tc concuct your perimetry examinations with 
complete certainty, complete accuracy and maxi- 
mum time economy use the Original Haag-Streit 
Goldmann instrument. Contact us or your local 
dealer for full information. 
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the Original Goldmann 


by Haag-Streit. 





Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201) 445-1110 
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STRABISMUS SURGERY 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
APRIL 23 and 24, 1981 


ate ate ats 


A comprehensive course emphasizing up-to-date oper- 
ative indications, techniques and post-operative man- 


agement in the surgery of strabismus. 
FACULTY 
DIRECTOR—JOHN S. HERMANN, M.D. 


ANTHONY R. CAPUTO, M.D. 
HOWARD EGGERS, M.D. 

PHILIP KNAPP, M.D. 
DONELSON R. MANLEY, M.D. 
ROBERT C. REINECKE, M.D. 

SARA SHIPPMAN, C.0. 

SUZANNE VERONNEAU-TROUTMAN, M.D. 


LECTURES, FILMS and VIDEO-TAPES 
AMA-CME Credits, Category 1: 16 
Registration fee: $200.00 Limited enrollment 


For registration and additional information, 
please write: 


Jane Stark, Registrar 

Post Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 


CATARACT MICROSURGERY COURSE 
offered by 
THE LOUISIANA STATE 
UNIVERSITY EYE CENTER 
NEW ORLEANS, LOUISIANA 
FEBRUARY 13-15, 1981 


FACULTY: 


GUEST SPEAKER RICHARD P. KRATZ, MD 

MICROSURGERY HERBERT E. KAUFMAN, MD 

PHACOEMULSIFICATION JOSEPH A. BALDONE, MD 

IOL IMPLANTATION DENIS M. CARROLL, MD 

ANTERIOR VITRECTOMY BARRY S. KASSAR, MD 

REFRACTIVE SURGERY KEITH S. MORGAN, MD 
ARAN SAFIR, MD 


Laboratory sessions (restricted to 20 registrants) will 
previde faculty supervised practical instruction. Unlimited 
lecture enrolment. 


REGISTRATION FEES CME CREDITS 
Lectures only $250 12 hours 
Lectures and Labs $500 24 hours 


Registration Adrienne Miester 

and LSU Eye Center, 136 S Roman St 

Information New Orleans, LA 70112 
Telephone (504) 568-6700 


OPHTHALMOLOGISTS 


Full time faculty positions available for Board 
certified or Board eligible ophthalmologists 
with fellowship training in pediatric ophthzl- 
mology or vitreo-retinal surgery. Send curricu- 
lum vitae and bibliography to: 


William E. Layden, M.D. 
Department of Ophthalmology 
University of South Florida 
12901 N. 30th Street 
Tampa, FL 33612 


An Affirmative Action/Equal Opportunity Employer 





The Lamp 


That's More Than Light 


Now ...a lighter, more compact, and easy to 
use slit-lamp from Kowa. Atless than 2 pounds 
in weight, it goes wherever you go: bedside, 
clinic, office or into the O.R. With a stereo- 
scopic optical system of 10x and 15x magnifica- 
tions, three slit widths can be selected and spot 
illumination is bright and sharp. An ON/OFF 
ewitch on the grip turns on the illumination 


when you raise the slit-lamp and turns off when 
you put it back on the hanger rack. The power 
supply is built-in the hanger rack base. 


For complete details and specifications on 
Kowa's SL-5 Slit-Lamp and other optical prod- 
ucts for the medical profession write or call 
today. 


KOWA SL-5 Portable SlitLamp Microscope 


Kow (91744 


Quality, right before your eyes 


Optimed. Inc. 


FEATURES: 
€ Completely portable . . . can be used 

in any patient posture. Available 
with optional chin rest. 
Bright, sharp image . . . magnification 
changed by interchanging eyepieces. 
Three slit widths: 0.1, 0.2, 
and 0.8mm, plus 10mm¢ spot. 
Reticles in both oculars. 
Built-in blue filter inserted at 
the press of a lever. 
Available with optional 
shoulder battery pack. 


20001 South Vermont Ave. 
Torrance, CA 90502 
213 è 327 ©1913 





\ SEVENTH ANNUAL BOSTON LACRIMAL COURSE” 
GOES WEST!! 


PARK CITY, UTAH—RESORT 


E od Dept. of Ophthalmology, University of Utah, St. Francis Hospital and The Boston Eye Research 
Institute 


Director: Sanford D. Hecht, M.D. Associate Director: Darrell E. Wolfley, M.D. 


Dates: Wednesday—Saturday. June 3-6, 1981 Inclusive 
Seminar Hours: 8—12-Noon Daily *Cadaver Surgery Included* 


Faculty: Holger Busse, M.D., Universitata Augenklinik, West Germany; Pierre Guibor, M.D., New York Medical 
College; Sanford Hecht, M.D., Boston University and Tufts University; Randall Olson, M.D., Univ. of Utah; 
Eugene Wiggs, M.D., Univ. of Colorado; Darrell Wolfley, M.D., Univ. of Utah. 


Credit: 20 Hours AMA Cat | 
Resort Activities: Tennis 
Swimming 
Fishing 
Hiking 
Golf 
Horseback nearby 
Children's Programs 


Enrollment Limit 
REGISTRATION FEE: $575 
INQUIRIES: 
BOSTON EYE RESEARCH INSTITUTE 
20 Hope Ave., Suite 106 
Waltham, Massachusetts 02154 
(617) 893-3333 


Combine Seminar and Scenery for a memorable family trip! 


THIRD ANNUAL 
DALLAS SPRING OPHTHALMOLOGY SYMPOSIUM 
MARCH 13, 14, 15, 1981 


FAIRMONT HOTEL 


DALLAS, TEXAS 


VISITING FACULTY 


Leo Bores, MD 
Edward Cotlier, MD 
David Hiles, MD 
Herbert Kaufman, MD 
James Kingham, MD 
Donald Mousel, MD 


Santa Fe 
New Haven 
Pittsburgh 
New Orleans 
Tampa 

Reno 


Marshall Parks, MD 
Gary Rogers, MD 
Ronald Smith, MD 
Walter Stark, MD 
William Tasman, MD 


Washington, DC 
Columbus 

Los Angeles 
Baltimore 
Philadelphia 


DALLAS FACULTY 


Priscilla Berry, MD 
Gary Fish, MD 
Dwain Fuller, MD 
William Hutton, MD 
John Lynn, MD 
TOPICS 
*REFRACTIVE SURGERY (Friday, March 13) 


Everett Moody, MD 
William Phelps, MD 
William Snyder, MD 
David Stager, MD 
Albert Vaiser, MD 


Radial Keratotomy (Theory, Animal Studies, Technique, Human Results, Proposed Collaborative Study), Keratophakia, Keratomileusis, 


Epikeratophakia, Intraocular Lenses 
*PEDIATRIC ANTERIOR SEGMENT SURGERY (Saturday, March 14) 


New Approaches to Congenital Cataracts, Subluxated Lenses, Secondary Membranes, Anterior Vitrectomy, Management of Pediatric 


Ocular Trauma 
*UPDATE ON RETROLENTAL FIBROPLASIA (Sunday, March 15) 


e 


Historical Perspectives, Differential Diagnosis, Medical Treatment, Surgical Treatment, Medical-Legal Implications 
Sponsored by: 
Children's Eye Care Foundation 
Presbyterian Hospital of Dallas 
Children's Medical Center 
Retina Foundation of the Southwest 
Texas Ophthalmological Association 
Accreditation— Category 1 
Fee—$250.00— includes course, luncheons, and evening activities 75.00 (Residents with letter from Department Chairman) 
For further information please write or call: 
* A. Webb Roberts Center for Continuing Education 
3500 Gaston Avenue, Dallas, Texas 75246 
(214)820-2317 





Calendar of Events 


1981 


January 


Washington State Academy of Ophthalmology, 
Seattle, Jan 30-31. 

Symposium on Ocular Trauma, Uveitis, and 
Retinal Disorders, San Diego, Jan 30-31. 


Februery 


Florida Midwinter Seminar, Doral Beach Hotel, 
Miami Beach, Feb 1-4. 

Aspen Cornea! Society, Snowmass, Colo, Feb 
1-8. 

Current Thinking in the Management of Ocular 
and Adnexa! Tumors, San Francisco, Feb 
4-6. 

Refresher Day Course, University of Toronto, 
Feb 6-7. 

International Oculoplastic Society, Margarita, 
Venezuela, Feb 14-21. 

Cataract Symposium, Scottsdale, Ariz, Feb 16- 
18. 

Sympesium on the Anterior Segment, New 
Orleans, Feb 20-2". 

Ocular Tumor Meeting, Manhattan Eye, Ear, and 
Threat Hospital, New Yerk, Feb 31. 


‘March 


A Clinical Day on Orbita! Disease, New Hyde 
Park, NY, March 4. 

Oculoplastic Update, University of South Flori- 
da, Tampa, March 5-7. 
Annual Residents Day, University of Tennessee, 
Memphis, March €. 
Strabismus Workshop, 
Colo, March 7-14. 

Course on Retinal Detachment Surgery: Strate- 
gy and Tactics, Manhattan Eye, Ear, and 
Throat Hospital, New York, March 13-14. 

American Society of Contemporary Ophthalmol- 
ogy and International Glaucoma Congress, 
Orlando. Fla; March 15-21. 

Intraocular Lens Symposium, Century Plaza, 
Los Angeles. March 25-28. 

Internatioral Congress on Ophthalmic Plastic 
Surgery. Egypt and Israel, March 27-April 12. 


* 


Steamboat Springs, 


Apri! 


Seminar on Anterior Segment Disease and 
Jules Stein Lecture, University of California at 
Los Angeles. Apri 23-24. 

Congress on Cataract Surgery, Metropolitan 
Eye and Ear Hospital, Atlanta, April 24-26. 
West Virginia Academy of Ophthalmology and 

Otolaryngolegy, White Sulphur Springs, WVa, 

. April 26-29. 
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May 


Contact Lens Conference, Four Seasons York- 
ville, Toronto, May 1-2. 

Symposium on the Eye in Systemic Disorders, 
University of Pennsylvania, Scheie Eye Insti- 
tute, Philadelphia, May 7-9. 

lowa Eye Association Meeting, lowa City, May 
7-9. 

Modern Concepts in Refraction, Hyatt.on Union 
Square, San Francisco, May 8-9. 

Glaucoma Syndromes, Annual Review by the 
Mayo Clinic, Rochester, Minn, May 8-9. 

Neuroradiology anc Radiology of the Orbit, 
Essex House, New York, May 9-13. 

Congress of the Pan-American Society of Oph- 
thalmology, Acapulco, Mexico, May 70-15. 
Society for Clinical Trials, San Francisco, May 

11-13. 

A Clinical Day on Cataract Surgery and Correc- 
tion of Aphakia, New Hyde Park, NY, May 
13. 

International Symposium on Intraocular Tu- 
mors, Schwerin, German Democratic Repub- 
lic, May 17-20. 

Retina and Vitreous Course, Hospita! Militar, 
Bogota, Colombia. May 19-21. 


June 


International Echography Course, Vienna, June 
2-6. 

World Congress of Ergophthalmology. istanbul, 
Turkey, June 14-13. 

Second International Cataract Surgery Confer- 
ence, Florence, Italy, June 17-20. 

Current Concepts in Glaucoma and Neuro-oph- 
thalmology, Devers Eye Clinic and University 
of Oregon, Portland, June 18-20. 


August 
International Symposium on Orbital Disorders, 
Amsterdam, Aug 21-Sept 2. 
Functional Basis of Ocular Motility Disorders, 


Wenner-Gren Center, Stockholm, Aug 31-Sept 
3. 


September 


International Strabismus Symposium, lowa City, 
Sept 17-19. 


October 


International Conference on Myopia, San Fran- 
cisco, Oct 28-30. 


November 


American Academy of Ophthalmology, Atlanta, 
Nov 1-5. 


News 


Fellowship.—The National Radial 
Keratotomy Study Group has a fellow- 
ship in refractive surgery available. 
For information, contact the National 
Radial Keratotomy Study Group, 465 
St Michael’s Dr, Suite 106, Santa Fe, 
NM 87501. 


Conference on Myopia.—The Second 
International Conference on Myopia 
sponsored by the Myopia Internation- 
al Research Foundation will be held 
Oct 28-30, 1982, in San Francisco. The 
honorary chairman is Prof Jules Fran- 
cois of Belgium. Dr Brian J. Curtin 
and Dr Jackson Coleman are cochair- 
men. For further information, contact 
the Myopia International Research 
Foundation Inc, 415 Lexington Ave, 
New York, NY 10017. 


New Publication.—Contemporary 
Ophthalmology is a new publication of 
a continuing medical education pro- 
gram. Every other week an issue 
appears that deals with one specific 
topic of clinical ophthalmology. The 
author is an expert in that field and a 
representative bibliography is listed. 
On the back page are ten multiple- 
choice questions covering the topic. 
The answers are entered on a 
response card and mailed to a comput- 
er center for grading. The publication 
is edited by Dr Lawrence W. Hirst, 
Wilmer Institute, Baltimore, and pub- 
lished by Williams & Wilkins Co, Bal- 
timore. 


Postresidency Fellowships.—The Chil- 
dren’s Eye Care Foundation has 
awarded five postresidency fellow- 
ships in pediatric ophthalmology and 
strabismus for the academic year 1980 
to 1981. At the same time, it has 
supported four research projects in 
this area. For further information, 
contact The Children’s Eye Care 
Foundation, Suite 404, 1015 15th St 
NW, Washington, DC 20005. 
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Contact Lens Conference.— A contact 
lens conference will be held May 1-2, 
1981, at the Four Seasons Yorkville, 
Toronto. The third Bochner Memorial 
Lecture will be delivered by Dr Her- 
bert Kaufman, New Orleans. Dr Tho- 
mas Spring, Melbourne, will deliver 
the Overseas Visitor’s Lecture. For 
further information, contact Dr Har- 
old Stein, c/o The Park Plaza Hotel, 
170 Bloor St W, Toronto, Ontario, 
Canada M58 1T9. 


Course.—A course on modern con- 
cepts in refraction sponsored by the 
Narcissus Medical Foundation and 
Mary’s Help Hospital will be held at 
Hyatt on Union Square Hotel in San 
Francisco, May 8-9, 1981. For further 
information, contact Jacquie Wil- 
liams, Narcissus Medical Foundation, 
1800 Sullivan Ave, Suite 506, Daly 
City, CA 94015. 


Annual Meeting.—The first annual 
meeting of the Aspen Corneal Society 
will be held at Snowmass, Colo, Feb 
1-8, 1981. The topic will be “The Prac- 
tical Management of Corneal and 
External Diseases.” For further infor- 
mation, write Aspen Corneal Society, 
Room 315-S, Francis I. Proctor Foun- 
dation, University of California, San 
Francisco, CA 94143. 


Course.—The Ophthalmic Service at 
the Hospital Militar in Bogota, Colom- 
bia, will hold a course on retinal and 
vitreous diseases May 19-21, 1981. 
This course will honor Dr Alvaro 
Rodriguez Gonzalez on his retirement 
from the hospital. For further infor- 
mation, contact Dr Alvaro Camacho, 
Carrera 15 76-60, Bogota, Colombia. 


Course.—A course in basic neurora- 
diology and radiology of the orbit, 
head, neck, and spine will be held by 
the Presbyterian Hospital at the 
Essex House in New York, May 9-13, 
1981. For further information, contact 
Dr Sadek K. Hilal, Director of Neuro- 
radiology, Neurological Institute, Box 
63, 710 W 168th St, New York, NY 
10032. 


Spring Meeting.—The spring meet- 
ing of the West Virginia Academy of 
Ophthalmology and Otolaryngology 
will be held April 26-29, 1981, at The 
Greenbrier, White Sulphur Springs, 
WVa. The ophthalmology speakers 
will be Drs Steven T. Charles, Miles A. 
Galin, Richard P. Kratz, Randall J. 
Olson, and George W. Weinstein. For 
further information, contact Dr J. 
Elliott Blaydes, Frederick & Wood- 
land, Bluefield, WV 24701. 
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Course and Workshop.—An interna- 
tional course and workshop on oph- 
thalmic echography will be held at the 
II Eye Clinic of the University of 
Vienna, June 2-6, 1981. For further 
information, contact Dr Peter Till, 
II Universitüts-Augenklinik, Alser- 
strasse 4, A-1090 Wien, Austria; or Dr 
Karl C. Ossoinig, Department of Oph- 
thalmology, University of Iowa Hospi- 
tal, Iowa City, IA 52242. 


Seminar Teaching Days.—The De- 
partment of Ophthalmology, Albany 
Medical College, is sponsoring semi- 
nar teaching days on the following 
topics: retinal disease, Jan 8, 1981; 
external disease, Feb 5, 1981; glauco- 


: ma, March 5, 1981; pathology, April 2, 


1981; vitreous disease, May 7, 1981; 
and orbital disease, June 4, 1981. For 
further information, contact Laurie 
Hauser, Department of Ophthalmolo- 
gy, Albany Medical College, Albany, 
NY 12208. 


Strabismus Workshop.—The Third 
Annual Strabismus Workshop will be 
held at Steamboat Springs, Colo, 
March 7-14, 1981. For further infor- 
mation, contact Western Colorado 
Ophthalmological Society, 790 Wel- 
lington, Grand Junction, CO 81501. 


Donations of Excess Medical and 
Hospital Equipment for Latin America 
and the Caribbean.—The medical and 
hospital equipment you often replace 
to upgrade services by present stan- 
dards is still in great demand in poor 
communities of developing countries. 
The Pan-American Development 
Foundation (PADF) is working to col- 
lect such equipment in the United 
States for clinical and health exten- 
sion services in poor communities in 
Latin America and the Caribbean. 

The Health Services Program of 
PADF has the cooperation of national 
health ministries, the Organization of 
American States, the Pan-American 
Health Organization, the American 
Hospital Association, and private non- 
profit institutions in Latin America 
and the United States in bolstering 
health services for poor communities 
of the hemisphere. 

The PADF provides a tax receipt 
for all donations and coordinates 
inspection, shipping, and installation- 
training procedures. 

The following types of equipment 
are especially needed: operating room 
equipment and supplies and diagnos- 
tic, therapeutic, and laboratory equip- 
ment. 

All equipment should be in good 
working condition so that your dona- 
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tions may be put to use on arrival at 
the clinics. 

Send offers to Program Director, 
Health Services Program, Pan-Ameri- 
can Development Foundation, 1625 
Eye St NW, Suite 622, Washington, 
DC 20006. 


Award of Merit.—The Award of Mer- 
it by the Retina Research Foundation 
was awarded to Dr Robert Machemer 
of Durham, NC. The award was pre- 
sented at the annual meeting cf The 
Retina Society in Philadelphia, Oct 10, 
1980. 


Residents Day.—The tenth annual 
University of Tennessee Residents 
Day will be held March 6, 1981. The 
guest lecturer will be Dr Jay Krach- 
mer, Iowa City. For further informa- 
tion, contact Dr Roger L. Hiatt, 
Department of Ophthalmology. Uni- 
versity of Tennessee College of Medi- 
cine, 956 Court Ave, Memphis, TN 
38163. 


Information Needed Concerning Radi- 
al Keratotomy.—In the last year, radial 
keratotomy has received widespread 
attention as a treatment for myopia. 
Studies to evaluate the benefits and 
risks of this surgical procedure in ani- 
mals and humans are underway, and 
new research grant applications have 
been submitted to the National Eye 
Institute (NEI) These studies are 
needed to determine how effective 
radial keratotomy is in correcting 
myopia and to evaluate the safety of 
the procedure, including its shor-- and 
long-term effects. 

The National Advisory Eye Council 
is the principal advisory group to the 
NEI. To discharge its responsibilities 
to the American publie and to the 
scientific and health care communi- 
ties, the council needs as much infor- 
mation as possible about the safety of 
radial keratotomy in humans. Conse- 
quently, we are urging all ophthalmol- 
ogists to share whatever information 
they may have about eye problems 
that have resulted from this surgical 
procedure. In addition to complica- 
tions of the operation itself, we would 
like to know if any secondary prob- 
lems, such as ocular rupture or perfo- 
ration, have occurred in persons who 
have undergone radial keratotomy. If 
your patients have experienced, or if 
you have been consulted about, such 
problems, please write the council 
immediately in care of its executive 
secretary, Ronald G. Geller, PhD, 
National Eye Institute, Bldg 31, Room 
6A04, National Institutes of Health, 
Bethesda, MD 20205. K 
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The choice is yours. 





CORTISPORIN 


Ophthalmic Suspension Sterile Ophthalmic Ointment Sterile 


(po ymyxin B-neomycin- 
hydrocortisone) 


The choice ophthalmic 
preparation, Cortisporin® 
Ophthalmic Suspension 
(Strile) and Cortisporin® 
Ophthalmic Ointment 
(Sterile) are promoted to 
opnthaimologists only. 


The broad therapeutic 
spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which 
act against susceptible 
bacterial pathogens 


(polymyxin B-bacitracin-neomycin- 


hydrocortisone) 


Patients also find relief 
from high cost. The two 
sterile forms provide con- 
venient day and night 
coverage at lower cost than 
most other brands of 
similar activity. 


commonly involved in the 
ophthalmic infections 
accessible to topical 
therapy.” Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs anc 
symptoms of inflammation, 
and inhibits corneal 

J neovascularization. 


CORTISPORIN * Ophthasmic Suspension Sterile 

(Polymyxin B—Neomycin—4ydrocortisone) 

Each cc. contains: Aerospomn® (Polymyxin B Sulfate), 10,000 units, neomycin sulfate 
(equivalent to 3.5 mg. neomvcin base), 5 mg., hydrocortisone, 10 mg. (1%), thimerosal 
(preservative), 0.001%. 

The vehicle contains the imactive ingredients cetyl alcohol, glyceryl monostearate, 
liquid petrolatum, polyoxy! 40 stearate, propylene glycol and purified water. 


HOW SUPPLIED. Bottle of > cc with Sterile Dropper 


CORTISPORIN® Ophthasmic Ointment Sterile 

(Polymyxin B—Bacitracin—Neomycin—Hydrocortisone) 

Each gram contains: Aerosporin® (Polymyxin B Sulfate), 5,000 units, bacitracin zinc 
400 units, neomycin sulfate mg (equivalent to 3.5 mg neomycin base), hydrocortisone 
10 mg (1%), speeial white petrolatum qs. 


HOW SUPPLIED: Tube of '- oz with ophthalmic tip. 


"INDICATIONS: Based o: a review of these drugs by the National Academy of 
Sciences—National Research Council and/or other information, FDA has classi- 
fied the indications as fcillows: 

"Possibly" effective: Fc the treatment of nonpurulent bacterial infections of the 
eye due to organisms sersitive to the antibiotic ingredients of the drugs and when 


the anti-inflammatory ac»on of the hydrocortisone is indicated as in nonpurulent 
bacterial, allergic, vernal and ph'yctenular conjunctivitis; nonpurulent blepharitis; 
einterstitial, sclerosing, Dostoperative or acne rosacea keratitis; superficial 
chemical and*thermal burns of the cornea. 
Final classrfication o the less-than-effective indications requires further 
investigation. 





CONTRAINDIGATIONS: These products are contraindicated in acute purulent con- 
junctivitis and Dlepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It is advisable that intraocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures shoulc be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The pessibility of such a reaction 
should be borne in mind. 


Complete literature available on request from Professional Services Dept. PML. 


Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome North Carolina 27709 
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THE FIRST BIENNIAL PALM BEACH AESTHETIC SURGERY SYMPOSIUM 


The American Academy of Facial Plastic & Reconstructive Surgery 


GENERAL INFORMATION 


This symposium has been planned for 
the exchange of ideas and concepts 
by a multidisciplined faculty in a 
unique and luxurious atmosphere of 
the 5-star Breakers Hotel. The 
course is designed for both the 
novice and experienced aesthetic 
surgeon who desires not only to 
review the basic anatomy as it per- 
tains to cosmetic surgery, but 

also learn the latest techniques 
for eye area surgery and sculptering 
of the neck in cervical facial 


In cooperation with 


April 16 — 19, 1981 
THE BREAKERS HOTEL 
(15 HOURS CME CREDIT) 


SUBJECTS 


Basic anatomy of the eye, nose 
face; cosmetic eye area surgery 
and complications; septorhino- 
plasty, mentoplasty, cervico- 
facial rhytidectomy, forehead 
lift; management of the neck in 
facelifts; chemical peel, derma- 
brasions, facial toning, hair 
transplantation. 


FACULTY 


Ferdinand J. Becker, M.D. ENT 
Donald R. Cahill, Ph.D Anatomy 
Douglas D. Dedo, M.D. ENT 
Charles D. Dugan, M.D. DERM 
Pierre Guibor, M.D. 

Donald J. Huttner, M.D. 

John T. Murray, M.D. 

Enrique Sabbagh, M.D. Plastic 
Robert Simons, M.D. ENT 
Representative, ELIZABETH ARDEN 


rhytidectomy 


Clip and send directly to: The Breakers Hotel l 
South County Road 


April 16-19, 1981 Palm Beach, FL 33480 


P.B. Aesthetic Symposium 


Name 


Address 


City State Zip 


( ) Single MAP - $110 + 4% tip & service charge 
( ) Double MAP - $120 + 4% tip & service charge 


($100 deposit required; Reservations before 
March 1, 1981) 


PEARLS AND PERILS IN 
COSMETIC SURGERY 


MARCH 14-15, 1981 


HOUSTON OAKS HOTEL 
HOUSTON, TX 


sponsored by: 
The American Association of Cosmetic Surgeons 


This program will feature the latest in cosmetic procedures 
with nationally and internationally known speakers, includ- 
ing plastic surgeons, otolaryngologists, head and neck 
surgeons, general surgeons, dermatologic surgeons, and 
ophthalmologic surgeons. 


For meeting information contact: 


The American Association of Cosmetic Surgeons 
70 West Hubbard Street, Suite 202 
Chicago, IL 60610 

For program information contact: 


D. Bluford Stough, Ill, MD 
Program Director 

Doctor's Park 

Hot Sprfngs, AR 71901 


Clip and send directly to: 
Palm Beach Aesthetic Surgery Symposium 
c/o Douglas D. Dedo, M.D. 
1515 North Flagler Drive 
West Palm Beach, FL 33401 
Name 
Address 
City Zip 
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Registration Fee - $400 --Make checks payable to: 
(Residents $200 with 
certification. 
5pouse Registration - 
$30) 


Palm Beach Aesthetic 
Surgery Symposium 


ANNOUNCING THE 


4th INTERNATIONAL SYMPOSIUM 
ON ORBITAL DISORDERS 


AMSTERDAM, August 31, September 1 and 2, 1981 


Organized by the 

International Society for Orbital Disorders 

Orbital Centre of the University Eye Hospital of Amsterdam 
New York Eye and Ear Post-graduate Institute of New York 


The symposium will be devoted to diagnostic procedures, to the pathology of 
the orbit and to the therapy of orbital disorders. 


International authorities on orbital disorders will present the following special 
topics: 

l. Evaluation of radiotherapy—surgery—chemotherapy 

2. Orbital plastic surgery 

3. Immunology 

On the day preceding the symposium special post-graduate courses vill be 
given in: 

1. Immunology 

2. Radiotherapy 

3. Chemotherapy 

4. Plastic surgery 


AMA-CME credits, category 1. 


For registration and further information please write: 
J.P.A. Gillissen, M.D. 

Secretary General 

c/o Organisatie Bureau Amsterdam BV 

Europaplein 14 

1078 GZ Amsterdam 

The Netherlands 





The Ocutome Il/Fragmatome Il System 
opens a new world of precision. 


The name synonymous with superior 
intraoeular surgical equipment is 
Ocutoame" /Fragmatome" It was the 
first mierosurgical system to permit 
bimaral control and to feature the 
smallest (20-gauge) suction-cutter 
probe Cooper Medical Devices 
49)" CBNtiNnwes this tradition of setting 
stanaards through revolutionary 
designs, with the introduction of 
Ocutome' |i/Fragmatome™ 


Precision Footswitch Control 
Working on a linear principle, the 
newly Sesianed optional footswitch 
conira delivers full-range suction 
CcapoasBilities in infinitely variable 
increments from 0 to a pre-set maxi 
mum (ap to 300 mm Hg). Simple to 
opera, the two-pedal arrangement 


f+ 
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Ocütome` iland the F ragmatome a | 
Ihis allSws the system to be used as 
an |/Amstrument, a tissue suction 
cutter 5r a lens fragmentation unit 
Especially when suction can affect 
ihe outome — as in cortical tissue 
removal prior to IOL insertion S (A. 
Charles Linear Suction Footswitch 
Contra provides the required level of 
precise contro! for safe and success 


ful mamipulation 
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Precision in Design and Function 
From if functionally elegant exterior 





to its highly responsive electronic 
circuitry, the system says precision. 
An optional built-in illumination 
module with flucrescein filter stream 
lines the system. Two suction valves 
allow concurrent attachment of tne 
Ocutome’ Probe and the improved 
Fragmatome™ Handpiece, making 
both ready for immediate use. The 
Consoles lighted panels (LEDs) 
simultaneously Gisplay the pre-set 
maximum and actual suction levels 
in metric units. The cutting speed 

is fully variable from 60 to 480 
cuts/minute. Other features bring 
added convenience. For quick 
availability, many of the procedure 
related items are contained in sterile, 
pre-packaged Disposa-kits”™ This. 


together with a new probe steriliza 
tion tray (which allows accessories 
to be wrapped and stored sterile), 
means that the unit is always ready 
for immediate emergency use. The 
Disposa-Bottle™ collection system 
also facilitates sterile tissue sampling 
and features a shut-off float to pre 
vent bottle overflow. 


Precisely The Same Features 

Ihe features of the Ocutome 
Fragmatome" System —tha: put it 
light-years ahead of anything in its 
field and made it the choice for 
anterior-segment surgery—have not 
been changed. Yet the redesigned 
features add immensely to the 
systems flexibility, convenience and 
precision in procedures such as 
capsulectomies, anterior vitrec- 
tomies, pupillary reshaping and 
retro-IOL membrane removal. Of 
course, Our commitment to total 
support through technical and edu- 
cational services and ongoing R&D 
remains constant 


For more information on the Ocutome" II/ *ragmatome* 
II! System or to receive our newsletter or workshop 
schedule, write us or call toll-free: (800) 2*7-0591 


in California call (415) 568-6800 


Cooper Medical Devices 
Berkeley Bio-Engineering 
600 McCormick Street, San Leandro, CA 94577 





Canon proudly introduces 


The World's First 60 Degree 
Wide Angle Fundus Camera 


aL. CANON CF-60Z FLUORESCEIN FUNDUS CAMERA 
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We invite you to see a demonstration of this new, advanced 
technology fundus camera...a camera which offers a full, 60° wide 
angle and outstanding picture clarity for more accurate diagnosis. 


The CF-60Z is manufactured in the Canon tradition of quality. 
We'll show you its many features. 


e Photographs of high resolution and 
good light uniformity. 

e Wide 60? horizontal and 45? ver- 
tical angles. 

e Zoom magnification from 1.7x to 
5.0x using 35mm film. 

e Precise, split-lines focusing. 

e Special device simplifies precise 
setting of working distance. 


CANON U.S.A., INC. OPTICS DIV. 


Head Office: 10 Nevada Dr., Lake Success, LI, NY 11040 516/488-6700 
Chicago Office: 140 Industrial Dr., Elmhurst, IL 60126 312/833-3070 
L.A. Office: 123 Paularino Ave., E. Costa Mesa, CA 92626 714/979-6000 


CANON B.M. U.K. LTD. 
Industrial Div.: Waddon House, Stafford Rd., Croydon, England 01/680-7700 


CANON AMSTERDAM N.V. 








Industrial Div.: P. O. Box 7970, Amsterdam, Holland AMS/ 44858 
CANON INC. 
53, Imaikami-Machi, Nakaharu-Ku, Kawasaki, 211 Japan 044/733-6111 
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ULTRA SHARP 







Microsurgery v 
Knives 


A fresh edge every time, 
and always Grieshaber sharp. 
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Handfinished, lightweight, sterile, ready 
to use, disposable. Now available directly 


from Grieshaber in the U.S. Write or call for 
ordering information. 


Gireshaber&Co. 


1056 Trenton Rd., P.O. Box 807, Fallsington, PA 19054 
Telephone (915) 547-7676 


Grieshaber is here! 





. Occasionally an idea comes 
along that is so powerful and 
-SO timely it revolutionizes a 
way of thinking or a way of 
doing. American Optical has 
such an idea. The SR-IV 
Programmed Subjective 
Refractor. It makes advanced 
technology work for you. 


r 
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An Auto-Sequence feature and the SIMULCROSS'" 
Cross Cylinder System are but two of the many 
innovations that make the SR-IV the right choice 
for today’s practitioner. For the complete SR-IV 
picture, call ws at (617) 765-9711, Extension 2216. 
Or, if youprefer, write us at Department 4649, 
American Optical, 14 Mechanic Street, Southbridge, 
Massachusetts 01550. 


E, 


American Optical 


Basic eptical systemcand novel refraction targets devised by David L. Guyton, M.D. 





~NEW 40-MONTH STUD, - 
REPORT. 
LONG-TERM EFFICAC 
AND TOLERABAILIT ı 








In an open, long-term maintenance study* TIMOPTIC As with the use of other antiglaucoma drugs. 


was given for up to 40 months to patients with diminished responsiveness to TIMOPTIC after 
chronic open-angle glaucoma or elevated IOP at prolonged therapy has been reported in some 
sufficient risk to require lowering of the ocular patients. 
pressure. * Additional information available upon request, 

"e Merck Sh Dohme, West Point, Pa. 19486. 
Results: 9696 of the patients exhibited IOP values of i ee em TUM 

. Based on controlled multiclinic studies. Data on file, 

< 21mm Hg at each measurement during treatment Merck Sharp & Dohme Research Laboratories. 
with TIMOPTIC...and the drug was generally well Additional information available upon request 


tolerated. (See graphs and data on facing page.) 


A better quality of life 

for many patients 

Patients on TIMOPTIC generally do not 

experience the following therapy-limiting side effects: 
night blindness/blurred vision/dimming of vision** 


Patients on TIMOPTIC have significantly fewer and 
less severe side effects than those on pilocarpine 
or epinephrine, i.e., a much lower incidence of 
ocular discomfort—such as less burning, smarting, 
itching, browache, and headache** 
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?44 mean percent reduction from baseline? 


IOP maintained for up to 40 months 





% of patieats on TIMOPTIC alone 
who repored an adverse reaction that was 
considered to be drug related* 


C975 (1 cf 110 patients) 





0% 29% 


% of patieats on TIMOPTIC alone 
who reported an adverse reaction* 





096 


40% 60% 80% 


3% (14 of 110 patients) 


40% 60% 80% 100% 


29% 
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long-term efficacy of 


There was virtually no loss of therapeutic effect in 
patients treated for up to 40 months with TIMOPTIC 
alone, i.2.,the IOP of almost all patients was lowered 
to 21 mm Hg or below throughout the study,* 


-.. TOF the 110 patients on TIMOPTIC alone, 9l were on 


previous cntiglaucoma treatment and had a treated baseline 
mean IOF of 21.4 mm Hg. The 19 patients with no previous 
antiglaucoma treatment had an untreated baseline mean 
IOP of 27.3 mm Hg. Thus, the mean IOP at baseline for the 
combined group is 22.5 mm Hg. 


A ASignificant percent change from baseline, p< 0.01. 


long-term tolerability of 


During the 40-month study* 14 of 110 patients (13%) 
on TIMOPTIC alone reported an adverse 

reaction, but only one of these, an allergic reaction, 
was considered to be drug related. 


Visual disturbances including refractive changes (due 
to withdrawal of miotic therapy in some cases) have 
been infrequently associated with therapy with 
TIMOPTIC. Rarely, aphakic cystoid macular edema 


- has been reported, but a causal relctionship to 


therapy with TIMOPTIC has not been established. 


* Additioncl information available upon request, 
Merck Sharp & Dohme, West Point, Pa. 19486. 


For a brief summary of prescribing information, MSD 


please see following pege. MERCK 
SHARP 
Copyright© 1980 by Merck & Co., INc DOHME 





(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 


e chronic open-angle glaucoma 
e aphakic glaucoma 
e some patients with secondary glaucoma 


e patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy. The 
addition of TIMOPTIC may produce a further 
reduction of IOP. 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.2596 TIMOPTIC in 
each eye twice a day. 


How to transfer from a single antigiaucoma agent 
to TIMOPTIC: 
1. On the first day: continue with the agent already 


- being used and add one drop 0.2596 TIMOPTIC in each 


eye b.i.d. 


2. On the second day: discontinue the previously used 
agent and continue with TIMOPTIC in each eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.2596 solution) by 
changing to one drop 0.596 TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.596 TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP. If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 
CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients 
who are hypersensitive to any component of this product. 
WARNINGS: As with other topically applied ophthalmic drugs, 
this drug may be absorbed systemically. 
PRECAUTIONS: Should be used with caution in patients with 
known contraindications to systemic use of beta-adrenergic 
receptor blocking agents. These include bronchospastic 
disease; sinus bradycardia and greater than first-degree block; 
cardiogenic sho@k; cardiac failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a 
history of severe cardiac disease, pulse rates should be 
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checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC shoulc be 
observed for a potential additive effect either on the intraocular 
pressure or on the known systemic effects of beta blockace. 
Sufficient clinical data have not been obtained to show safety 


or efficacy in narrow-angle or angle-closure glaucoma. 


As with the use of other antiglaucoma drugs, diminished 
responsiveness to TIMOPTIC after prolonged therapy has been 
reported in some patients. However, in one long-term study in 
which 96 patients have been followed for at least 3 years, 10 
significant difference in mean intraocular pressure has been 
observed after initial stabilization. 

Pregnancy: TIMOPTIC has not been studied in human pregnancy. 
The use of TIMOPTIC in pregnant women requires that the 
anticipated benefit be weighed against possible hazards. 

Use in Children: Since clinical studies in children have not been 
done, TIMOPTIC is not recommended for use in children et this 
time. 

Animal Studies: No adverse ocular effects were observed in 
rabbits and dogs administered TIMOPTIC topically in stucies 
lasting one and two years respectively. 

Lifetime studies with timolol have been completed in rats 
at oral doses of 25, 100, and 300 mg/kg/day and in mice at 
oral doses of 5, 50, and 500 mg/kg/day. In male and femele 
rats and male mice at all dose levels and in female mice at 
dose levels of 5 and 50 mg/kg/day, timolol demonstrated 
no carcinogenic effect. There was a slight increase in the 
incidence of mammary adenocarcinomas in female mice 
that received 500 mg/kg/day (about 500 times the maximum 
recommended human oral dose on a mg/kg basis). Timolol 
caused dose-related elevations of serum prolactin in fema e 
mice at doses of 100 mg/kg or more, but only very slight 
transient elevations were found in male mice at doses of 520 
mg/kg. Since numerous studies have demonstrated that crugs 
which cause elevations of serum prolactin are associated with 
mammary tumors in rodents, the mammary tumors in the female 
mice in the highest dosage group of this study were considered 
to have resulted from an increased serum prolactin. In humans, 
no such association between serum prolactin and mammary 
carcinoma has been established. Furthermore, in adult human 
female subjects who received oral dosages of up to 60 mg of 
timolol, the maximum recommended human oral dosage, “here 
were no clinically meaningful changes in serum prolactin. 
ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution s 
usually well tolerated. The following adverse reactions have 
been reported either in clinical trials of up to 3 years durat on 
prior to release in 1978 or since the drug has been marketsd: 

Signs and symptoms of ocular irritation, including Conjunctivitis, 
blepharitis, and keratitis, have been reported occasionally. 

Hypersensitivity reactions, including localized and 
generalized rash, and urticaria have been reported rarely. 

Visual disturbances including refractive changes (due to 
withdrawal of miotic therapy in some cases) have been 
infrequently associated with therapy with TIMOPTIC. Rarely, 
aphakic cystoid macular edema has been reported, but a 
causal relationship to therapy with TIMOPTIC has not been 
established. 

Aggravation or precipitation of certain cardiovascular ard 
pulmonary disorders has been reported, presumably related to 
effects of systemic beta blockade (see PRECAUTIONS). Tnese 
include bradyarrhythmia, hypotension, syncope, and 
bronchospasm (predominantly in patients with pre-existinc 
bronchospastic disease). In clinical trials, slight reduction of the 
resting heart rate in some patients (mean reduction 2.9 
beats/minute, standard deviation 10.2) has been observec. 

The following adverse effects have been reported rarely, and 
a causal relationship to therapy with TIMOPTIC has not been. 
established: headache, anorexia, dyspepsia, nausea, 
dizziness, CNS effects (fatigue, confusion, depression, 
somnolence, and anxiety), palpitation, and hypertension. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.2596 and 
TIMOPTIC Ophthalmic Solution, 0.596. Both are available in 5-ml 
and 10-ml plastic OCUMETER® Ophthalmic Dispensers with a 
controlled drop tip. 

980(DC7046011) 


M S D For more detailed information, ó 
consult your MSD representative and ; 


ERG the full Prescribing Information. 
Merck Sharp & Dohme, Division of 
HM Merck & Co., INC., West Point, Pa. 19486 








USDAN FRAME POSITIONING DEVICE 


Allows patients convalescing from reconstructive 
nasal or ophthalmic surgery to wear frames 

withcut retarcing tne healing process. Pads rest 
comfortably cn cheekbone without irritation, entirely 
removing pressure from patient's bridge. Easily 
adapts to patient's frame leaving no marks or holes 


in frame wher removed. 


$6.00 per pair 4 pairs per card 


Minimum order one card ($24.00) 





INSTANT SUNGLASSES 








POST 

MYDRIATIC 
SPECTACLES 
Lowest price anywhere. 
Minimum order: 500 
500 @ 22¢ = $110.00 
1,000 @ 20€ = $200.00 


Ideal for aphakic 
patients. Slips in back 
of frames. Adjustable 
wrap-around totally 
occludes side glare. 
REG.—$7.95/doz. 
(grey, green, amber) 
LARGE $10.95/doz. 


(grey) 
POLARIZED 

— $27 .00/doz. 
Min. order: 4 doz. 


ADJUSTABLE 
PROFESSIONAL 
STOOL #23382 


Washable vinyl in 

choice of 14 decorator colors. 
Square style welded steel foot 
ring. Chrome finish. Adjusts 
19"-25". Carpet casters 
available at additional cost. $92.35 3 





PROJECTOR LAMPS 


CAX 130V-50W 





Fits all A.O.-type projector charts. 
Save 35-60% on competitive 
prices anywhere when you 
purchase lamps by the case. 
$5.95 each lamp for 6-lamp case 
$4.95 each lamp for 24-lamp case 
Minimum order 6 lamps 


Prices shown are subject tc change without prior notice. 





ISHIHARA COLOR-BLINDNESS TESTS 


Accepted by leading authorities as a simple and accurate method 
for discovering congenital color blindness of 2 types; total color 
blindness and red-green blindness, each of 2 forms, complete and 
incomplete. These books should be replaced every 3 years. Fading 
affects accuracy. 38 plates. $69.50 





UNVERSAL TRIAL FRAME IlI 


e Lightweight sturdy construction * The single stationary cell and 
for patient comfort triple rotating front cells allow 
e Temple, nosepiece, and frame the frame to accommodate 
movement provide smooth a total of four 38mm (12") 
accurate adjustments and fine test lenses 
fitting e Precisely encraved scales 
Variable horizontal and vertical provide maximum legibility 
bridge movements; comfortable ¢ P.D. 48mm to 80mm 
nose fit e Net weight 82 grams $129.50 





(415) 
OUT OF STATE CALL TOLL FREE: (800) 227-4514 
Gentlemen: Please ship the following: 
— — ISHIHARA COLOR-BLINDNESS TESTS 
— . Usdan Frame Positioning Device(s) 
[| — Universal Trial Frame Ill 
— Stool(s) 423382. Color(s) 


i 604 Mission St, San Francisco, CA. 94105 982-7966 1 


____ Post Mydriatic Spec. 
— — Instant Sunglasses L| 
—. NOD eI no. 
—— Projector Lamps 


i Name 











(Please Print) 
i Address 
City State —— 
O UPS F.O.B. our address (postage and handling extra) 


BJ 
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THE CHICAGO OPHTHALMOLOGICAL SOCIETY 
PRESENTS 


THE THIRTY-THIRD 
ANNUAL CLINICAL CONFERENCE 


MAY 22 & 23, 1981 
THE DRAKE HOTEL, CHICAGO, ILLINOIS 


PRELIMINARY SPEAKER PROGRAM 


THOMAS M. AABERG M.D. 
Milwaukee, Wisconsin 


JOEL S. GLASER, M.D. 
Miami, Florida 


JOHN HETHERINGTON, JR., M.D. 
San Francisco, California 


CHARLES E. ILIFF, M.D. 
Baltimore, Maryland 


ARTHUR J. JAMPOLSKY, M.D. 
San Francisco, California 


HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 


STEPHEN J. RYAN, M.D. 
Los Angeles, California 


ALSO PRESENTING 


THE THIRTY-SEVENTH 
ANNUAL GIFFORD MEMORIAL LECTURE 


ARNALL PATZ, M.D. 
Baltimore, Maryland 
“Approved for CME-Category 1 Credit 


PROGRAM CHAIRMAN 
DAVID H. ORTH, M.D. 
| Chicago, Illinois 


"a 


REGISTRATION FEE: $175.00 *Registration After April 15th 
Conference Cost $200.00 


Includes dinner dance, two luncheons, 
coffee breaks 


INFORMATION & REGISTRATION 


Jerry Glotzer, Field Representative 
CHICAGO OPHTHALMOLOGICAL SOCIETY 
515 N. Dearborn Street 
Chicago, IL 60610 
Phone: (312) 670-2581 

e 
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GELFLEX* (dimefilcon A) Contact Lenses Q 


Description: The GELFLEX® (dimefilcon A) Contact Lens is a hemispherical shell oí 
approximately 13.4mm chord diameter and 0.06mm to 0.80mm thickness. The lers ma- 
terial, dimefilcon A, is a hydrophilic copolymer of 2-hydroxyethyl methacrylate and 
methyl methacrylate, cross-linked with triethylene glycol dimethacrylate. It consists of 
64% dimefilcon A and 36% water by weight when immersed in normal saline solution 
buffered with sodium bicarbonate. 

Indications: GELFLEX® (dimefilcon A) Contact Lenses are indicated for the ccrrection 
of vision in persons with non-diseased eyes having spherical ametropias, refrcctive 
astigmatism of 1.50 diopters or less and/or corneal astigmatism of 2.00 diopters or less, 
and aphakia. 

Contraindications: GELFLEX® (dimefilcon A) Contact Lenses are contraindiccted by 
the presence of any of the following conditions: 1. Acute and subacute inflammations 
of the anterior segment of the eye; 2. Any eye disease which affects the cornec or con- 
junctrva; 3. Insufficiency of lacrimal secretion; 4. Corneal hypoesthesia: 5. Any sys- 
temic disease which may affect the eye adversely or may be exaggerated by wearing 
of contact lenses. 

Warnings: Medicaments and eye drops - GELFLEX® (dimetilcon A) Contact Lenses 
must be stored ONLY in Soft-Therm® or BOILnSOAK® a sterile preserved saline solu- 
tion, or in Flexsol? a sterile soaking solution. No ophthalmic solutions or medica- 
ments, including conventional (hard) contact lens products, may be used by 
GELFLEX® (dimefilcon A) Contact Lens wearers immediately prior to or while the lens 
is worn. Only the recommended disinfectant soaking solutions Soft-Therm® 
BOILaSOAK® or Flexsol® the recommended cleaners Soft Mate® or Pretlex® the rec- 
ommended rinsing solution Normol® or the recommended lubricating solution 
Adapettes® may be used on the GELFLEX® (dimefilcon A) Contact Lens. Aphakic pa- 
tients- Aphakic patients should not be fitted with a GELFLEX® (dimefilcon A) Contact 
Lens until, in the opinion of the surgeon, the eye has healed completely Abrasions 
and infections - If a lens becomes less comfortable to the wearer than when it was 
first placed on the cornea, the lens should be removed immediately and the w2arer’s 
eye and the lens examined for the possible presence of a foreign body. lf any corneal 
abrasion, ulceration, irritation or infection is present, a physician should be-consulted 
immediately. Wearing restrictions - GELFLEX® (dimefilcon A) Contact Lenses should 
be removed before sleeping or swimming or in the presence oí noxious and irrtating 
vapors. Visual blurring - When visual blurring occurs, the lens must be removed 
until the condition subsides. Lens care procedures — Patients must adhere to recom- 
mended daily lens care procedures. Failure to follow these procedures may result in 
development of serious ocular infections. Before handling the lenses, hands must be 
washed, rinsed thoroughly, and dried with a lint-free towel. Cosmetics, lotions. soaps 
and creams must not come in contact with the lenses since eye irritation may result. If 
hair spray is used while the lenses are being worn, the lids must be kept closed until 
the hair spray has settled or the lenses should be inserted after the use of any sprays. 
Neve: use fluorescein while the patient is wearing the lenses because the lenses will 
become discolored. Whenever fluorescein is used, irrigate the eyes with irrigating so- 
lution or preserved saline solution and wait at least one hour before replacing he 
lenses. Too early replacement may allow the lenses to absorb residual fluorescein ir- 
reversibly. 

Preccutions: Storage - GELFLEX® (dimefilcon A) Contact Lenses must be stored 
ONLY in Soft-Therm® BOILnSOAK® or Flexsol® If left exposed to air, the lenses will 
dehydrate, becoming hard and more prone to damage. If a lens dehydrates, it should 
be soaked ONLY in Soft-Therm® BOILnSOAK® or Flexsol® until it returns to a soft, 
supple state. Rehydration rarely takes more than 30 minutes after which the lenses 
should be cleaned and disinfected. Cleaning and disinfection- GELFLEX® (cimefil- 
con Æ) Contact Lenses MUST be BOTH cleaned and disinfected daily. One procedure 
does not replace the other. Cleaning - Daily cleaning is necessary to remove mucus 
and cther deposits from the lens surfaces. This is accomplished by using either Soft 
Mate® or Preflex® on a daily basis. Surface accumulations which are not removed 
daily may damage a lens. lí this should occur, reinstruct the patient in proper lens 
care procedures. Disinfection- Lenses must be disinfected daily according to he 
heat disinfection or chemical disinfection regimen. Heat disinfection with the 
GELFLEX® Disinfector, Contact Lens Case and Soft-Therm® or BOILnSOAK® hes been 
testec microbiologically and shown to be an effective disinfection procedure for 
GELFLEX® (dimefilcon A) Contact Lenses. GELFLEX® (dimefilcon A) Contact Lenses 
must De cleaned daily with Soft Mate? or Preflex® Fresh Soft-Therm® or BOILnSOAK® 
must be used daily for storing the lenses. The GELFLEX® Contact Lens Case must be 
emptied and refilled with fresh Soft-Therm® or BOILnSOAK® solution each time the 
lenses are stored. If a GELFLEX® Disinfector is not available for disinfection of tae 
lenses, the lenses must be boiled in the GELFLEX* Contact Lens Case in a pan oí 
water for 10 minutes. Chemical disinfection with Flexsol® has been tested micro- 
biologically and shown to be an effective disinfection procedure for GELFLEX® -di- 
metilcon A) Contact Lenses. GELFLEX® (dimefilcon A) Contact Lenses must be 
cleaned and rinsed daily, or after wearing with Preflex® and Normol® The Burton, 
Parsons storage case must be emptied and refilled with fresh Flexsol* prior to cisin- 
fecting the lenses. Fresh Flexsol® must be used daily for storing and disinfecting the 
lenses. 

Warning: Do not mix or alternate the disinfection and storage systems. Flexsol* 
should not be used with heat. 

Adverse reactions: Serious corneal damage mary result from wearing c lens which 
has been soaked in a conventional hard contact lens solution containing preservatives 
which should not be used with soft hydrophilic contact lenses. On rare occasiors, a 
lens may adhere to an eye as a result of the patient sleeping with the lens on or wear- 
ing a nypotonic lens. If a lens adheres for any reason, apply a few drops of So- 
Therm® or BOILnSOAK® or Adapettes® directly to the eye and wait until the lers 
moves freely before removing it. The appearance of rainbows or halos around artifi- 
cial lights, often symptomatic of corneal edema, or the blurring of vision may occur if 
lenses are worn for excessively long periods. Removal of the lenses for ct least ne 
hour will usually relieve these symptoms. If symptoms persist, reevaluation shoald be 
made. Excessive tearing, unusual eye secretions and photophobia are not normal. If 
these symptoms occur, the patient should be examined to determine their cause. 
CAUTION: Federal law prohibits dispensing without a prescription. Soft-Therm® 
and Soft Mate* are made by Barnes-Hind Pharmaceuticals, Inc., Sunnyvale, CA 
94086. BOILnSOAK® Preflex® Flexsol® Normol® and Adapettes® are made by Burton, 
Parsons & Co., Inc., Washington, D.C. 20027. All items mentioned above are avail- 


able in retail drug outlets. 
MT / GELFLEX 
(dimefil-on A) 


Dow Corning ELFLEX- 
Ophthalmics RA GELFLE A) 

SOFT CONTACT LENSES 
© Copyright Dow Corning Ophthalmics, Inc. 1980 





COMING ON 
STRONG 


The microthin lens 
with the big design difference 
Since its introduction, the GELFLEX*-MT 
(dimetilcon A) Contact Lens is winning 
a constantly Increasing circle ot 
advocates. The designation MT 
short for microthim — has come 
to be relied on for simplitied 
titting... streamlimed selection 
...improved comiort and 
visual acuity for patients 
But the most notable 
feature of GELFLEX-MT is 
its peripheral curve. 
Unlike other available 
thin lenses with mono 
curve or small back 
surface bevels, 
GELFLEX-MT provides a 
posterior secondary curve 
thats true, wide, and 1l. 5mm 
latter than the base curve. 
The result is superior corneal 
alignment... mimmal 
scleral impingement... 
promotion of adequate tear flow. 
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.. and still going strong 
The standard GELI LEA 
(dimetilcon A) Contact Lens otters 
lens parameters that meet most myopic, 
hyperopic, and aphakic patient requirements 
Its 13.4mm lens diameter and 0.2-mm-step base 
curves fit approximately 85 percent of the average 
patient population... help assure patient satisfaction 
... minimize patient complaints and return visits SEE. 
GELFLEX and GELFLEX-MT... standard and microthin center 
thicknesses... products of Dow Corning Technology. Iry them 
today. Call tall-free 1-800-446-8105. (In Virginia, 1-800-582-8346. ) 


oee adjacent page tora brie! summary ol prescribing informaten 


5 $2708, 


Dow Corning rov conc GELFLEX MT / GELFLEX” 
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Seminar Announcement 


Modern Concepts in Refraction: 


CORNEAL CONTACT LENSES 
AND 
REFRACTIVE KERATOPLASTY 


Friday and Saturday 
May 8-9, 1981 


San Francisco 


Sponsored by 
The Narcissus Medical Foundation 
In conjunction with 
Mary’s Help Hospital 


A.M.A. and C.M.A. approved as Continuing Medical 
Education Program (Twelve Hours Credit) 


PLACE 


Hyatt Hotel on Union Square, San Francisco 


TOPICS 

All basic state of the art concepts and methods relative to 
currently available contact lenses, hard/soft/gas permeable 
Basic methods and general overview of modern techniques 
in refractive keratoplasty 

Perspectives for future developments in contact lens tech- 
nology/ refractive keratoplasty 

Overview of alternative methods eg. ortho keratology 
Didactic lectures and hands on workshops 

Basic and advanced contact lens assistance course/ 
workshop 
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FACULTY 
JAMES D. ATWOOD, M.D. 
Sacramento, California 
PERRY S. BINDER, M.D. 
San Diego, California 
DAVID S. CHASE, M.D. 
Burlington, Vermont 
K MR. L. DEAN CLEMENTS 
Rochester, New York 
DR. GERALD FELDMAN 
San Diego, California 
PAUL HONAN, M.D. 
Lebanon, Illinois 
MR. JACK MOORE 
Minneapolis, Minnesota 


| ANTHONY B. NESBURN, M.D. 





Los Angeles, California 
è HAROLD A. STEIN, M.D. 
F Toronto, Ontario, Canada 
LEROY G. MESHEL, M.D. 
San Francisco, California 


Course Director 


TUITION 
n 5280.00 ( Please make check pavable to Narcissus Medical 
Foundation/Education Committee. Mail to 1800 Sullivan 
Avenue, Suite 506, Daly City, CA 94015. Course enrollment 
is limited—early registration is suggested. 
Exciting San Francisco Bay Area Social Program 
For more information contact: 
„Leroy G. Meshel, M.D. 
Narcissus Medical Foundation 
1800 Silivan Avenue, Daly City, CA 94015 
(415) 992-9224 
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senior Physicians! 


Join the AASP... 


The AASP is the American Association of 
Senior Physicians, the only national or- 
ganization devoted exclusively to the 
needs and interests of physicians who are 
in their later years or planning to retire. 


get the latest news 
on how to get more out 
of your later years! 


Every other month, you'll receive zhe 

AASP Newsletter which provides you with 

a wealth of information and advice of m- 

mediate interest and use. It features arti- 

cles on: 

e Investment questions and answers 

* Wills and estate planning 

* Current medical news 

e Employment and volunteer oppor- 
tunities 

* Discount benefits 

e Successful retirement lifestyles 

e Member's Corner (vacation home 2x- 
changes, hobby and collector's ex- 
change) 

e Sale or disposition of a practice £ 


Get more out of your later years, join 
the AASP now. For details, write: 


OF SENIOR PHYSICIANS 


S 536 North State Street 
D Chicago, Illinois 60610 


N AMERICAN ASSOCIATION 


312-644-3092 





PITTSBURGH 
OPHTHALMOLOGY 
SOCIETY 


AND THE 


UNIVERSITY OF PITTSBURGH 


DEPARTMENT OF OPHTHALMOLOGY, 
SCHOOL OF MEDICINE pen 





Present Their 
SEVENTEENTH ANNUAL SPRING MEETING 


Friday and Saturday, Pittsburgh Hilton 
March 27-28, 1981 Pittsburgh, Pa. 
FACULTY 
D. Jackson Coleman, M.D., New York Steven M. Podos, M.D., New York 
Richard H. Keates, M.D., Columbus Norman J. Schatz, M.D., Philadelphia 


GUEST OF HONOR 
A. EDWARD MAUMENEE, M.D. 


William Holland Wilmer Professor Emeritus (Active Staff) 
of Ophthalmology 
and 
Former Director, Department of Ophthalmology, 
The Wilmer Ophthalmological Institute 
The Johns Hopkins University School of Medicine 
and The Johns Hopkins Hospital, 
Baltimore, Maryland 





Dr. Maumenee will present the First Annual Harvey E. Thorpe Lecture 


FOR NURSES AND ALLIED OPHTHALMIC PERSONNEL 
A full-day symposium, Saturday, March 28. 
Please indicate interest when responding for registration information. 


REGISTRATION FEES: 
Physicians — $150. 
Residents — $75. 


Approved for AMA Continuing Education Credit Category 1 
(12 Credit Hours) by the Pennsylvania Academy of Ophthalmology 
and Otolaryngology. 


For registration and Nurses' Symposium information, contact: 
Frank Cignetti, M.D. 

Program Co-Chairman, Spring Meeting 

Pittsburgh Ophthalmology Society 

2545 Mosside Blvd. 

Monroeville, Pa. 15146 





——— BNUUCSWITOH I 


Automatic room 
light regulator 


Instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch Il, room and fixation light- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch II 
returns the room to its original lighting... and recharges 
up to three hand instruments in its spare time (there's also 
an optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls are provided; 
ten self-illuminated control buttons, including three manual 
overrides, are featured on the control panel. 


The Autoswitch !| is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 





^ 
You don't have time 
to do without it. 
456 Parkway, Lawrence Park Industrial District, Broomal!, PA 19008 
Cc C Philadelphia * New York * Bos:on * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call: 215-356-3995 * All products serviced in Broomall, PA 
A ..with the future in sight 
Eres Manufactured by diVer'SatrOnics n. 
» 
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FIFTY-FOURTH ANNUAL 


NEW YORK EYE AND EAR INFIRMARY 


CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRIOTT'S ESSEX HOUSE 


NEW YORK CITY 


"OPHTHALMOLOGY 1981" 





JAMES E. BURRIS, M.D., PROGRAM CHAIRMAN 


MEDICAL RETINA 


a a di cá 








® 
Moderator: Thomas O. Muldoon, M.D. NEOSPORIN 
| Speakers: Louis V. Angioletti, Jr., M.D. ; 
Francis E. Cangemi, M.D. Ophthalmic 
Michael W. Dunn, M.D. . 
1 Joseph B. Walsh, M.D. Solution Sterile 
Barry E. Wright, M.D. (Polymyxin B- 
L Lawrence A. Yannuzzi, M.D. Neomycin—Gramicidin) 
j AUTOMATED PERIMETRY Each cc contains: Aerosporin* (Polymyxin B 
i Moderator: William O. Sass, M.D. ae pon uae npemyoin "^ i mg 
| Speakers: Professor H. Bebie ied mfoidin 0.025 "ia Nihilo contain 
" Steven Feldon, M.D. osi Eo, himana (proogvative; | 
p .001% i ive i ien rí - 
d Charles Kurtzman, Ph.D. ene niveol, polyoxyethylene polyoxypropyl- 
G. Peter Halberg, M.D. one compound, sodium chloride and 
David Miller, Ph.D. purified water. 
George Spaeth, M.D. NEOSPORIN 
G. Zuehlke, Ph.D. 
MEDICAL CORNEA Ophthalmic 
Moderator: Jorge N. Buxton, M.D. i . 
Speakers: S. Arthur Boruchoff, M.D. Ointment Sterile 
A. Gerard DeVoe, M.D. (Polymyxin B- 
Frank B. Hoefle, M.D. i in. - 
Richard A. Thoft, M.D. Bacitracin- Neomycin) | 
| sein ohcens Sat edes canal ai 
Moderator: Virginia Lubkin, M.D. o cinah Spania waite. 
Speakers: Charles R. Beyrer, M.D. petrolatum qs. 


J. Elliott Blaydes, M.D. 
Stephen L. Bosniak, M.D. 
Mark E. Hammer, M.D. 
Mark Jaffe, M.D. 

Richard S. Koplin, M.D. 
Sheila Margolis, M.D. 

F. Alfonson Ponce, M.D. 
Lewis Schachne, M.D. 
Burton Schechter, D.D.S. 
Thomas C. Spoor, M.D. 


AMA-CME Credits, Category 1: 16 
Conference fee: $200.00 (Luncheons included) 


Residents: $100.00 
(Luncheons included) 
Rockefeller 


Center: 


Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics contained therein. 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown sensitivity to any of the componerts. 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible organisms. Ophthalmic O nt- 
ment may retard corneal healing. 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment. 

Allergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin, paromomyc n, 
streptomycin, and possibly gentamicin. 


ADVERSE REACTIONS: mn 
Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 


Promenade Cafe, 
Approx. $50.00 per person 


Dinner-Dance, 
literature available on request from 
Professional Services Dept. PML. 





For registration and further information, please write: 
Jane Stark, Conference Registrar Burroughs Wellcome Co. 
New York Eye and Ear Infirmary T / North Carolina 27709 
4 310 East Fourteenth Street . 
e New York, New York 10003 ; 


MRA 


Pseudomonas 


Haemophilus 


“effectively cover sms: — = 
the speçtrum of Neompoin e ester 





. superficial external sese _ Ta 
ocular infections 1-5 


with 


NEOSPORIN NEOSPORIN 


Ophthalmic Ophthalmic 

Solution Sterile wo _ Ointment Sterile 

(PolymyxinB- ik E ^" — fPolymyxin B- 
iidin — 5 cp oo Baditracin- Neomycin) 
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7 M 1 wie: 5 


Research Triangle Park 


Burroughs Welicome Co. 
North Carolina 27709 


Wellcome 


See adjacent page for brief summary of prescribing Information. 


A design by Choyce, 3 
not chance... 
only from Coburn. 


(©) AVAILABILITY: Now a full range of size 
powers 

(©) QUALITY: Coburn/Rayner have been 7 
Standard for over 25 years 

(€) SERVICE: 24 hour delivery to over 2006 
in the U.S. and Canada 
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To order, or for additional 
information, call toll free 
(800) 237-5906. 

In Florida call collect 
(813) 443-2606. 
Coburn Professional 
Products Division 


1375 S. Fort Harrison, Choyce Mark IX 
Clearwater, Fla. 33516 





J Caution: Investigational Device; Limited by Federal (USA) law to Investigational use only. 
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VERSATILE: A single instrument 
records both the EOG and the ERG. 

In ERG mode, switcn-selectable 
recording parameters optomize for 
conventional ERG, Flicker, Early 
Receptor Potential, or Oscillatory 
Potential. A plug-in digital averager 
expands system capability to include 
visual evoked responses (VERs) and 
low-level ERGs (eg., with eyelid rather 
than contact lens electrodes). Both 
ERG /EOG and averager are available 
in either single- or dual-channel 
versions. Also available is a complete 
selection of accessery instrumentation, 
including stimulators, electrodes, and 
monitor oscilloscope. 
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RIGHT 
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FLASH 





1. ERG from normal dark-adapted 
eye. Abcve: "Normal" mode; Below: 
"GSC" mode, gain increased. In 
"OSC" mode the response is filtered 
to emphasize the oscillatory 
potential 


2. Visual evoked responses 
recorded from right and left occiputs 
(dual channel system). The patient 
has an optic chiasm lesion. 


! ^T O Y- 
. TEST SYSTEM 


ACCURATE: ERG and VER respenses 
are stored in digital memory to achieve 
the high frequency response 
necessary to record the ERG and VER 
with fidelity. 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls allow technical personne! to 
obtain high-quality records with 
minimal training. All responses are 
plotted at relatively slow paper speed 
to create compact records. Repeated 
activation of playback switch makes 
multiple copies of stored ERG or VER 
waveforms for teaching, reporting and 
multiple filing. 


VISUAL ELECTROPHYSIOLOGY TEST SYSTEM 
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3. ERG recorded from lower eyelid 
with averaging. "N"s at left of traces 
indicate the numer of responses 
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BACKED BY EXTENSIVE SERVICE 
FACILITIES: With purchase of a 
complete ERG system, trained 

Life- Tech medical instrumentation 
specialists will provide on-site 
installation and operator instruction. 

All Life-Tech instruments are backed 
by a nationwide service center network 
supported by a comprehensive factory 
service department. 


For additional information, call or 
write: 


Life-Tech 
Instruments, Inc. 


BOX 36221 - HOUSTON. TEXAS 77036 - (713) 783-6490 





NORMAL 


ient cio t MANN 


RETINITIS PIGMENTOSA 





LLLI 
O $50 !00 150 200 
MSEC 


4. Above: normal EOG with 
light-peak /dark-grough ratio of 2.4. 
Below: tror oc in retinitis 
pigmentosa with lidt-peak | dark- 
trough ratio of 1.0. (EOG mode, 0.5 
mm chart speed). 





127 


u- 
- X: 





17100 
























A new edition of Opinions and Reports 
of the Judicial Council has just been 
published by the AMA. It is the first com- 
prehensive revision of Opinions, and the 
first new edition since 1971. 




















This practical guide to ethical conduct 
has been completely reorganized ac- 
cording to subject matter. Inconsisten- 
cies and outdated material have been 
omitted, and current medical practice 
standards are more clearly reflected. 
With its new style and format, Opinions 
is easier for you to use. 


Use the coupon to order your reference 
today. $2.00 







Stuart |. Brown, M.D. 








Wills Eye Hospital 
























Now available f 


University of Pittsburgh 
Pittsburgh, Pennsylvania 


Peter R. Laibson, M.D. 


Philadelphia, Pennsylvania 
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AMERICAN 


MEDICAL 
ASSOCIATION 





THE MEDICAL COLLEGE OF VIRGINIA 


Announces 


GUEST FACULTY 


rom the AMA 
Opinions and Reports of the 
Judicial Council 


Order Dept. 

American Medical Association 
P.O. Box 821 

Monroe, WI 53566 


Please send me. . copy(ies) of OPIN- 
IONS AND REPORTS OF THE JUDICIAL 
COUNCIL, OP-437, at $2.00 each. | en- 
close $ , payable to the AMA. 


Allow 4-5 weeks for delivery. 





Name 


Address 





City/State/Zip 





A Continuing Education Program on 


CLINICAL DIAGNOSIS AND MANAGEMENT OF 
CORNEAL AND EXTERNAL DISEASES 


Program Director: Robert S. Weinberg, M.D. 
Medical College of Virginia, Richmond Virginia 


Kenneth R. Kenyon, M.D. 
Harvard Medical School 
Boston, 





Pacific 





Lorenz E. Zimmerman, M.D. 
Armed Forces Institute of Pathology 
Washington, D.C. 


DATES: April 3-5, 1981 


Miss Davi Lang 

Box 48, MCV Station 
Medical College of Virginia 
Richmond, Virginia 23298 
(804) 786-0494 


Massachusetts 


David W. Vastine, M.D. 


Medical Center 


San Francisco, California . 


LOCATION: Williamsburg Hospitality House, Williamsburg, Virginia 
REGISTRATION FEE: $250.00 1512 Hours Category 1 CME Credit Approved 


For additional information, please call or write: 


Quality Optics 


From Every Point of View 


Designec for Quality, Versatility, Performance. 
Kowa's RC-W py meets the challenges like no 
other camera in its price range with outstanding 
superiority in 30° and 20° lens resolution. Fea- 
ture: Polaroid fluorescein angiography . . . ex- 
clusively! Kowa's RC-W ry is more than a Fundus 
Camera, it’s a camera team with a complete 
line-up o* advanced features. 


For the finest 45°/30°/20° Fundus Camera avail- 
able at reasonable cost look to Kowa, today. 
Tomorrow you'll find its structured system is 
engineered to meet any new demand. For com- 
plete details and specifications write or call. 
We'll respond immediately. 


KOWA RC-W ry 45°/30°/20° Fundus Camera 


FEATURES: 

© Built-in automatic refocus 
at 45°/30°/20°. 

® Total mobility achieved with 
special swing and swing-tilt stand . . . 
automatic lock after each 
adjustment saves procedure time. 
Three separate power supplies 
available to meet your specific need; 
all operate from the single camera unit. 
Covers a wide picture with 
true, natural color and clear, sharp 
definition at 45°/30°/20°. 


20001 South Vermont Ave. 
p A i CA Mi 2 





BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September, 1981 


Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and Immunology, Pathology, Physiology, Biochemistry, Embryology and 
Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmology, Fluorescein Angiography, Optics and Theory of 
Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, P. Egbert, A. Flach, M. Hall, 
J. Hetherington, Jr., S. Kramer, M. Marmor, D. Michaels, R. O'Connor, G. Paris, H. Schatz, A. Scott, R. Shaffer, R. 
Sogg, W. Stewart, P. Thygeson and many others on the faculty of 60. 


Tuition is $900.00. For further information and application forms, please write to J. W. Bettman, M.D., Division of 
Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 


NEW YORK OCULAR TUMOR MEETING E s ° 
Saturday, February 21, 1981 this publication 
Sponsored by the Combined Ophthalmology Department I5 available in 


of the New York Hospital-Cornell Medical Center B 
and Manhattan Eye, Ear and Throat Hospital 


A full day course on ocular and adnexal tumors will be organized 
around a series of 20 case presentations covering the full gamut 
of benign and malignant tumors of special interest to the 
practicing ophthalmologist. The audience and panel will partici- 
pate in the analysis of each case. The course will emphasize 
diagnosis, operative and therapeutic decisions, and new contro- 
versial managements. 





The following will be the course participants: 


David Abramson, M.D. Ira S. Jones, M.D. 
James Augsburger, M.D. Herbert Katzin, M.D. 


ego post M.D. Murray Meltzer, M.D. Please send me additional information. 

obert Ellsworth, M.D. Jerry Shields, M.D. : j i : : 

Barrett Haik, M.D. lames ShD M D. University Microfilms International . 
Paul Henkind, M.D. Frederick Theodore, M.D. ns eh Zeeb Road i Bedford Row 
Albert Hornblass, M.D. Stephen Trokel, M.D. reu Arbor. MI 48106 pei AEA A 


Frederick A. Jakobiec, M.D. Lorenz E. Zimmerman, M.D. U.S.A. England 


For information and registration please write to: Name 
Frederick A. Jakobiec, M.D. Institution 
Manhattan Eye, Ear and Throat Hospital Street 

210 Æast 64th Street City 

Nef York, NY 10021 
212-753-7697 State 





Nobody is exempt from red eyes. 


Rx Vasocon Regular (naphazoline Hc) 
for rapid, 
long-lasting relief. 





This tax accountant is into one of his quarterly sieges of over- 
time. Though his eyes are red and irritated, he must keep going. 


Your prescription for Vasocon Regular will provide soothing 
relief for his overtaxed eyes. Vasocon Regular gives patients the 
time-proven efficacy of naphazoline HCI 0.1% ... the most potent 
concentration of the drug you can prescribe. So, Vasocon Regular 
brings relief to red, irritated eyes in minutes...and its effect lasts 
for hours. And your patients won’t be annoyed by sticky, crusty lids 
like those seen with other ocular decongestants. 


50, the next time you see a patient with overtaxed, red eyes, 
remember Vasocon Regular. On prescription only. 


(naphazoline HCl) 0.1% 


R Relief for Red eyes 


VASOCON REGULAR | NAPHAZ lee vaa DE) pibe vn SOLUTION DESCRIPTION: A sterile ophthamic solution having the following composition: Naphazoline Hydrochlor -— 19 

pP A etate (presarvot 0 a Yo in an isotonic , buffered aqueous solution of sodium chloride sodium carbo ond boew acid. ACTION: A topical oculor vasoco 

Constricts t the ulór sys tem of con nju nctiva. It is presume sd "e is effect is due to direct action ied lies drug upon the e opos excitory) receptors of the vascular smooth muscle INDICATIONS: OO ervVision 
For ese os ot SOC tor CONTRAINDICATIONS: Hyper sensitivi ty to one or more of the cam nts oh s preparatic: WARNING: Do not use in the presence of narrow 

peque omo "PRECAUTION Thi s pr 'epor otion should be used only with caution in the M esence rof h ypertension, cardia ya ilar E er glycemia ( ne ADVERSE REACTIONS: 

The following adverse react may occur with the use of this preparation: pupi lor ry dilatio creas me cular pressu Wc dfc due to absorpti i.e., hypertension, cardioc "xp Pharmaceuticals Inc. 


irregulonities, per a) ‘DOSAGE. One to three drops instilled into conjunctival sac of thee ied Effe: iri ya shan mi udi es sic ilv HOW SUPPLIED: "5 mi plastic squeeze bottle PO Bo 
with draper t: "NO C 0058. 2382-15. 424 San cabe d Puerto Rico 00753 USA 
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anew . 
prescription 
fo assure your 


fraveling patients 





The AMA's new booklet, PHYSICIAN'S GUIDE TO MEDICAL 







traveling patients. 


medical care. 


write: Order 


ADVICE FOR OVERSEAS TRAVELERS, was developed to help 
practicing physicians render preventive medical services to 


It provides a weath of information, such as how to protect 
patients against tropical diseases, time zone changes, par- 
asites and complications of existing handicaps. Plus what 
to advise about diets, immunizations, and overseas 


To order your copy (60¢ ea.) of this new guide, OP-411, 
Dept., American Medical Association, 
P.O. Box 821, Monroe WI 53566 


Allow 4-5 weeks for delivery 


INDEX TO ADVERTISERS 


A 
Alton Laboratories 5a RE actos Peri in ex aa teats. 2nd Cover, 1, 10, 3rd Cover 
Allergan Pharmaceuticals ................................ 26-28, 63-64, 159-160, 4th Cover 
American Association of Cosmetic Surgeons 168 
American Optical Corporation 53, 172-113 
Azar Foundation 37 
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Metropolitan Eye and Ear Hospital 
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While every precaution is taken to ensure accuracy, we cannot quarantee against the possibility of an 
occasional change or omission in the preparation of this index. 
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WE CUT CORNERS TO BRING YOU 


A BETTER MICROSURGICAL SPONGE, | 


Introducing the Microsponge® Teardrop, a new microsurgical sponge shaped like 
a teardrop. We designed it smooth, rounded and without corners for a very practical 
reason: it won't snag on the suture. We also added an extended, thin tip to aid in 
precise application on the surgical site, and trimmed the body to lessen the possibility 
of obstructing vision through the microscope. Despite its compactness, the 
Microsponge Teardrop absorbs more liquid than other leading microsurgical sponges 
we tested.” 

For a smoother surgical procedure with less annoying disruptions, use the new 
Microsponge Teardrop. See your Alcon Surgical Representative or contact us directly. 


“Test results available on request. 


è 
Alcon Surgical 
Surgical Products Division 
Alcon Laboratories, Inc. 
P.O. Box 1959 
Fort Worth, Texas 76101 
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THE COMFORTABLE ARTIFICIAL TEAR. 


In a clinical study conducted by a private practitioner 
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anhydrase inhibitor products, “the best tolerated 
drug was acetazolamide SEQUELS."? 


'. Foster TS. Kielar RA: Sc Exhibit, Ann Meeting, Am Acad Ophthalmology & Otolaryngolagy, Kansas City, Mo, Oct 22-26, 1978. 


2. Lichter PR, et al: Am. J. Ophthalmology 85:495, 1978. 


indications: Tablets and Parenteral only: For adjunctive 
treatment of: edema due to congestive heart failure; drug- 
induced edema; centrencephalic epilepsies (petit mal, unlo- 
calized seizures). All forms: Chronic simple (open angle) 
glaucoma. secondary glaucoma, and preoperatively in acute 
angle closure glaucoma where delay of surgery is desired in 
order to lower intraocular pressure. 


Contraindications: When sodium and/or potassium serum 
iavels are depressed, in marked kidney and liver disease or 
dysfunction, suprarenal gland failure and hyperchloremic 
acidosis. Long-term use in chronic noncongestive angle clo- 
sure glaucoma. 


Warning: Although teratogenic and embryocidal effects dem- 
onstrated in mice at more than ten times the equivalent 
therapeutic doses have not been evidenced in humans, do not 
use DIAMOX in pregnancy, especially during the first trimester, 


upas expected benefits outweigh these potential adverse 
effects. 


Precautions: Increasing the dose may increase drowsiness 
and paresthesia and decrease diuresis. Adverse reactions 
common to all sulfonamide derivatives may occur: fever, rash, 
crystalluria, renal calculus, bone marrow depression, throm- 
bocytopenic purpura, hemolytic anemia, leukopenia, pan- 
cytopenia, agranulocytosis. Early detection is advised ard if 
such occur, discontinue drug and institute appropriate therapy. 


Adverse Reactions: Short-term therapy; (minimal) pares- 
thesias, particularly a “tingling” feeling in the extremities; same 
loss of appetite, polyuria, drowsiness, confusion. Long-term 
therapy: An acidotic state may supervene usually correctec by 
bicarbonate. Transient myopia. Other: (occasional) urticaria, 
melena, hematuria, glycosuria, hepatic insufficiency, flaccid 
paralysis, convulsions. 


E> LEDERLE LABORATORIES, A Division of American Cyanamid Company, Wayne, New Jersey 07470 


PLEASE COME AND SEE US AT ASCO 
NEXT MONTH AT BOOTHS 573-575 


© Lederle Laboratories, 1980 235-0 
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Seminar Announcement 


Modern Concepts in Refraction: 


CORNEAL CONTACT LENSES 
AND 
REFRACTIVE KERATOPLASTY 


Friday and Saturday 
May 8-9, 1981 


San Francisco 


Sponsored by 
The Narcissus Medical Foundation 
In conjunction with 
Mary's Help Hospital 


A.M.A. and C.M.A. approved as Continuing Medical 
Education Program (Twelve Hours Credit) 


PLACE 


Hyatt Hotel on Union Square, San Francisco 


TOPICS 
O All basic state of the art concepts and methods relative to 
currently available contact lenses, hard/soft/gas permeable 
Basic methods and general overview of modern techniques 
in refractive keratoplasty 
Perspectives forfuture developments in contact lens tech- 
nology/ refractive keratoplasty 
Overview of alternative methods eg. ortho keratology 
Didactic lectures and hands on workshops 
Basic and advanced contact lens assistance course/ 
workshop 


3: Bb Oa 2 AC TS 


FACULTY 


JAMES D. ATWOOD, M.D. 
Sacramento, California 
PERRY S. BINDER, M.D. 
San Diego, California 
DAVID S. CHASE, M.D. 
Burlington, Vermont 
MR. L. DEAN CLEMENTS 
Rochester, New York 
DR. GERALD FELDMAN 
San Diego, California 
PAUL HONAN, M.D. 
Lebanon, Illinois 
MR. JACK MOORE 
Minneapolis, Minnesota 
ANTHONY B. NESBURN, M.D. 
Los Angeles, California 
HAROLD A. STEIN, M.D. 
Toronto, Ontario, Canada 
LEROY G. MESHEL, M.D. 
San Francisco, Califomia 
Course Director 


TUITION 
5280.00 ( Please make check payable to Narcissus Medical 
Foundation/Education Committee. Mail to 1800 Sullivan 
Avenue, Suite 506, Daly City, CA 94015. Course enrollment 
is limited—early registration is suggested. 
Exciting San Francisco Bay Area Social Program 
For more information contact: 
Leroy G. Meshel, M.D. 
Xarcissus Medical Foundation 
1800 Sullivan Avenue, Daly City, CA 94015 
(415) 992-9224 


—————————————M———————— J 


PEARLS AND PERILS IN 
COSMETIC SURGERY 


MARCH 14-15, 1981 


HOUSTON OAKS HOTEL 
HOUSTON, TX 


sponsored by: 
The American Association of Cosmetic Surgeons 


This program will feature the latest in cosmetic procedures 
with nationally and internationally known speakers, includ- 
ing plastic surgeons, otolaryngologists, head and neck 
surgeons, general surgeons, dermatologic surgeons, and 
ophthalmologic surgeons. 


For meeting information contact: 


The American Association of Cosmetic Surgeons 
70 West Hubbard Street, Suite 202 
Chicago, IL 60610 

For program information contact: 


D. Bluford Stough, Ill, MD 
Program Director 

Doctors Park — 

Hot Springs, AR 71901 


FACULTY POSITION AVAILABLE 


DEPARTMENT OF OPHTHALMOLOGY, UNIVERSITY CF 
PENNSYLVANIA, VETERAN'S ADMINISTRATION 
HOSPITAL, PHILADELPHIA, PENNSYLVANIA 


Applications are invited for a faculty position at the Assistant 
Professor level for the position of Director of Outpatiert Services 
at the Veteran's Administration Hospital. 

Responsibilities include outpatient clinic, evaluation of Veter- 
an compensation, resident teaching and surgery and coordination 
of inpatient activities. As a general rule, only candidates who 
have had one or more years of post-residency training and/or 
equivalent experience will be considered. Those interested should 
direct inquiries together with an up-to-date curriculum vitae and 
bibliography to: 


Myron Yanoff, M.D. - 

Director, Scheie Eye Institute 

Chairman, Department of Ophthalmology 
University of Pennsylvania- 

Presbyterian Medical Center 

51 North 39th Street 

Philadelphia, PA 19104 


An equal opportunity/affirmative action employer 





What you 
dont see is the 
timeit saves- 


superb instrument of unsurpassed optical precision? A built-in TV monitor — the observer to view the 
Jf course. patient's eye and provide a more precise vertex distance 
eally counts when you lace a Nidek AR- 2000 alignment. All refractive measurements are electronically 

time it saves "i day. Valuable time you calculated by a micro- processor and are digitally displayed as 

ractice— — rather than to well as being pr! for future reference. 

o be spent with Perhaps best of all, the Nidek A “AQ 0Qis sold and serv- 

cing ne C ones as Well. ‘ced exclusively by "n as an adjunct to its own complete 

idek AR-2000 — an line of optical equi 

instrument so ompletcly , automated that anyone in your A special full- sca brochure has been prepared, describ- 

office can be trained to use it, even with the most Bcutof — ingallor the features of the AR- 2000 and providing com- 
atients Virtually nothing is left to human error. plete specifications s. If you would like a complimentary Cop?» 


A unique automatic fogging system helps relaxation. return tae coupon below tc today. 


Ma Nidek AR-2000 
Objective Automatic 
| Refractor 


YES! I'd like addinonal information about the Nidek AR- 2000 
Automatic Refract. Please send a complimentary brochure to: 


ETT ———— > t// ARCO 
ZIP t Dii m (ue MAT Believing 


* Mail to: Marco, P.O. Box 10187, J: acksonvi ille, ‘Florida 32207 
4316 San MarcoiBoulevard/ P.O O. Box 101 87/Ja Jacksonville, Florida 3220: 
Call Nationwide Toll Free 800/8 4-5274; in Florida 800/342- -9351; Telex: 5620$ 
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ew Propine 


(dipivefrin HCI) 0.1% 





The right direction to effective control of glaucoma 


with fewer side effects. 


The prodrug Propine (dipivefrin HC1): the confidence of an 
established base with the new benefit of fewer side effects. 


Prodrugs are agents which 
enter the body as one compound 
and then are altered into the 
active drug through enzymatic 
activity. Propine is a prodrug 

of epinephrine that differs from 
epinephrine by the addition of 
two pivalyl side chains. 





Propine (dipivefrin HCl) molecule 
depicting addition of the two 
pivalyl side chains. 


This addition creates a more 
lipophilic compound which 

is absorbed better into the eye — 
17 times better penetration 
Once inside, it is converted to 
epinephrine by enzymes within 
the eye. This action makes 
Propine more potent than 
comparable concentrations of 
epinephrine, yet with fewer 

side effects. 





Propine (dipivefrin HCl): better 
penetration with minimal side 
effects. 





Epinephrine: less efficient penetra- 
tion with greater chance of side 
effects. 


Ihe first prodrug 


for glaucoma therapy. 
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Concomitantly with timolol or pilocarpine, or as initial therapy, 
Propine™ (dipivefrin HCl) provides: 





,  ffective control of IOP Economy 
Therapeutic response com- E Nearly half the price of equiv- 
parable to 2% pilocarpine q.i.d. . alent amounts of timolol... 
Reduces mean pressure 20 an important consideration for 
to 24% fixed income patients. 
Facilitates outflow and decreases 
aqueous production | 

Propine (dipivefrin HC1): 
- Fewar side effects t] prd Fe eee ae 
_ epinephrine or pilocarpine E Concomitantly with timolol 
a ae or pilocarpine 
gi, Fewer n side effects than E Switch epinephrine and pilo- 
Prop yo carpine users to Propine 
Less chance of cardiovascular E Initial therapy: effective 
effects than epinephrine* DY: ! 
: | : and safe choice for the new 
Propine is well-tolerated by glaucoma patient 
patients with demonstrated Í 
intolerance to epinephrines 
No miosis as with pilocarpine. 
Convenient b.i.d. dosage 
Greater likelihood of patient 
~*~ compliance 
Easier concomitant use with 
timolol b.id. dosage 
: 
Propine™ (dipivefrin HCl)... 
another advancement in research and development 
by the leader in ophthalmics. 
References: . 
1. Mandell AI. et al. Dipivalyl epinephrine: A new prodrug in the treatment of glaucoma. Ophthalmology 1¢78 
Mar;85(3):288-275. 
R. Kohn AN. et al.Clinical comparison of dipivalyl epinephrine and epinephrine in the treatment of glaucoma. 
- Am J Ophthalmo! 1979;87:196-201. 


5. Kass MA. et al. Dipivefrin and epinephrine treatment of elevated intraocular pressure: a comparative study. 
Arch Ophthalmol 1979 Oct;97(10):1865-1866. 

4. Allergan Report Series No. 168, 1980. 

5. Allergan Report Series No. 169, 1980. 


AlleRGAN Pharmaceuticals, Inc. 
Irvine, CA 92713 


FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


ate ale cle 


“OPHTHALMOLOGY 1981” 


ls ae JAMES E. BURRIS, M.D., PROGRAM CHAIRMAN 


MEDICAL RETINA 





Moderator: Thomas O. Muldoon, M.D. 
Speakers: Louis V. Angioletti, Jr., M.D. 
Francis E. Cangemi, M.D. 
ine™ (dipivefrin HCl Wout Wels MD. 
Prop (dip Dess Joseph B. Walsh, M.D. 
another advancement in get Nor, o 
Lawrence A. Yannuzzi, M.D. 
research and development AUTOMATED PERIMETRY 
by the leader in ophthalmics. Moderator: William O. Sass, M.D. 
Speakers: Professor H. Bebie 
Steven Feldon, M.D. 
Charles Kurtzman, Ph.D. 
G. Peter Halberg, M.D. 
Propine™ (dipivefrin hydrochloride) sterile ophthalmic solution David Miller, Ph.D. 
CONTAINS: Dipivefrin HCI*. .0.1% with: benzalkonium chloride 0.004%; edetate disodium; mannitol; sodium George Spaeth, M.D. 
chloride; sodium metabisulfite; hydrochloric acid to adjust pH and purified water. “Licensed under G. Zuehlke, Ph.D. 
U.S. Patent Nos. ce pa and 3,809,714. INDICATIONS: Propine™ (dipivefrin HCI) poe as initial 
therapy for the control of intraocular pressure in chronic open-angle glaucoma. Patients responding 
inadequately to other antiglaucoma therapy may respond to addition of Propine. In controlled and open MEDICAL CORNEA 
label cee of meris Propine demonstrated a statistically significant sgt nd pressure-lowering Moderator: Jorge N. Buxton, M.D. 
effect. Patients using Propine twice daily in studies with mean durations of 76-146 days experienced mean x 
pressure reductions ranging from 20-24%. Therapeutic response to Propine twice daily is somewhat less Speakers: S. Arthur Boruchoff, M.D. 
than 2% epinephrine twice daily. Controlled studies showed statistically significant differences in lowering A. Gerard DeV M.D 
, À , ees evoe, J. 
of intraocular pressure between Propine and 2% epinephrine. In controlled studies in patients with a F 
history of epinephrine intolerance, only 3% of patients treated with Propine exhibited intolerance, while rank B. Hoefle, M.D. 
55% of those treated with epinephrine again developed an intolerance. Therapeutic response to Propine Richard A. Thoft, M.D 
orice daily therapy is ia sh to 2% pilocarpine : s any In orien abe studies compaing 4 diae 
ropine and 2% pilocarpine, there were no statistically significant differences in the maintenance o 
levels for the two medications. Propine c bes produce miosis or Ve spasm en SCIENTIFIC PAPERS 
cholinergic agents are known to produce. The blurred vision and night blindness often associated wit . ircrini : 
miotic agents are not present with Propine therapy. Patients with cataracts avoid the inability to see Moderator: Virginia Lubkin, M.D. 
around lenticular opacities caused by constricted pupil. CONTRAINDICATIONS: Propine™ should not be used Speakers: Charles R. Beyrer - M.D. 


in patients with narrow angles since any dilation of the pupil may predispose the patient to an attack of 


angle-closure glaucoma. This product is contraindicated in patients who are hypersensitive to any of its 
components. PRECAUTIONS: Aphakic Patients. Macular edema has been shown to occur in up to 30% of 
aphakic patients treated with epinephrine. Discontinuation of epinephrine generally results in reversal of 
the maculopathy. Pregnancy Category B. Reproduction studies have been performed in rats and rabbits at 
daily oral doses up to 10 mg/kg body weight (5 mg/kg in teratogenicity studies), and have revealed no 
evidence of impaired fertility or harm to the fetus due to dipivefrin HCI. There are, however, no adequate 
and well-controlled studies in pregnant women. Because animal reproduction studies are not always 
predictive of human response, this drug should be used during pregnancy only if clearly needed. Nursing 
Mothers. It is not known whether this drug is excreted in human milk. Because many drugs are excreted in 
human milk, caution should be exercised when Propine is administered to a nursing woman. Usage in 
Children. Clinical studies for safety and efficacy in children have not been done. Animal Studies. Rabbit 
studies indicated a dose-related incidence of meibomian gland retention cysts following topical admini- 


stration of both dipivefrin hydrochloride and epinephrine. ADVERSE REACTIONS: Cardiovascular Effects. 


Tachycardia, arrhythmias and hypertension have been reported with ocular administration of epinephrine. 
Local Effects. Burning and stinging was the most frequent side effect reported (6%) with Propine alone. 


J. Elliott Blaydes, M.D. 
Stephen L. Bosniak, M.D. 
Mark E. Hammer, M.D. 
Mark Jaffe, M.D. 

Richard S. Koplin, M.D. 
Sheila Margolis, M.D. 

F. Alfonson Ponce, M.D. 
Lewis Schachne, M.D. 
Burton Schechter, D.D.S. 
Thomas C. Spoor, M.D. 


Injection was observed in 6.5% of the patients. Epinephrine therapy can lead to adrenochrome deposits in A, oto 
the conjunctiva and cornea. HOW SUPPLIED: Propine (dipivefrin HCI) is supplied on prescription only as a d adio 
0.1% sterile solution in plastic dropper bottles in the following size: 10 ml — NDC 0023-0260-10. 

AMA-CME Credits, Category 1: 16 


Conference fee: $200.00 (Luncheons included) 
Residents: $100.00 ; 
(Luncheons included) 
Dinner-Dance, Promenade Cafe, Rockefeller Canter: 
Approx. $50.00 per person 


For registration and further information, please write: 
Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street L 
New York, New York 10003 


AIIERGAN Pharmaceuticals, Inc. 
Irvine, CA 927713 
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MODEL 101K 


MODEL 101 
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MODEL 
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SHEARING 


Beginning with the introduction 
of the IOLAB Model 101 lens 
in 1977, a surge of interest 
has developed among 
ophthalmologists for posi- 
tioning intraocular lenses in 
the posterior chamber. 


The IOLAB Model 101 was 
introduced to the profession 
after extensive studies by 
Steven P. Shearing, M.D., of 
Las Vegas, Nevada, the 
surgeon-designer, and |OLAB’s 
ment and 


resulted in a high rate of 
acceptance. More than 20,00 
IOLAB Model 101 (Shearing) 
lenses have been implanted 
by America's ophthalmic 
surgeons to date, and the 
Model 101 is the most pre- 
ferred posterior chamber lens 
today. 


MODEL 101 

6mm optic with plano-cony 
design. Overall lens le 
13mm 


MODEL 101B 
blue loops 

MODEL 101K 
offers a 10° lo 


provides 
greater á 


gle, blue loops. 


EL 101T 
2mm overall dimension with 
6mm optic. 


iC) AB Corporation 
861 Village Oaks Dr 


Covina, CA 91724 


lelepnone: 213-915-7681 

Toll Free: 800-423-3939 

Toll Free in California: 
RATION 800-362-7006 


CAUTION 
Investigational device. Limited by Federa 
law to investigational use 

The safety and efficacy of intraocular lenses 
is NOt yet estanlished 


“IOLAB ( opora uon 
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If you only attend one seminar 
in 1981, here are 18 reasons why it should 
be in Atlanta this spring. 


Harry D. Arnold Jr., M.D., Eric J. 
Arnott, M.D., J.E. Blaydes Jr., M.D., 
Dwight H. Cavanagh, M.D., James 
P. Gills, M.D., William S. Harris, M.D., 
Norman S. Jaffe, M.D., Leeds E. 
Katzen, M.D., Charles Kelman, M.D., 
Manus C. Kraff, M.D., Jess C. 

Lester, M.D., Thomas Mazzocco, 
M.D., David J. McIntyre, M.D., 
Herbert J. Nevyas, M.D., Steven P. 
shearing, M.D., John H. Sheets, M.D., 
C. William Simcoe, M.D., Barrie H. 
Thrasher, M.D. 

They are 18 of 
the most distin- 
quished ophthal- 
mologists prac- 
ticing today. And 
they will be the 
faculty for the 1st 
Annual Interna- 
tional Eye Congress 
in Atlanta, Georgia. 
April 24-26, 1981. 

Sponsored by 
Metropolitan Eye 
and Ear Hospital, 


-— 
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meeting will be held at Atlanta's 
Hyatt Regency Hotel. 

The subject of the meeting is extra- 
capsular cataract surgery and posterior 
chamber lens implants. Topics indude: 
Modern Extracapsular Cataract Surgery 
and Why You Should Change to It, Con- 
trolling Astigmatism, Combined Pro- 
cedures, Complications and Avoidance. 

Dos and Donts of Extracapsu ar 
Cataract Surgery, Medi-Legal Aspects of 
Intraocular Lens Implant Surgery, The 
Cornea, Retina and the Intraocular Lens. 

=. = Pre and Post 
Operative Care. 
Intraocular Lens 
Power Calcula- 
tions, Instrumen- 
tation, and Sur- 
gical Audio-Visual 
Techniques. 

The fee for 
_ ophthalmologists 
= is $300. Anda 

special one-day 
zs Ezz---- course for techni- 
"wa mx-zzz. Clans on Saturday 
; pa, April 25, is $50. 
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the 21^ day 
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r So plan now to attend the 1st Annual International 
] Eye Congress in Atlanta. Attendance is limited to 300. | 








[1$300 Ophthalmologist 
O$ 50 Technician 
3223 Howell Mill Rd., N.W. O $350 Ophthalmologist with technician 


Atlanta, Georgia 30327 
Please include names of all registrants. 


Name(s) 
sil ate Mn Ay AFERRA Su A OV a ee, ES i 
State ES: MNODCRENCPTET es 


i Address 
City 


Make check payable to: Metropolitan Eye and Ear Hospital 
L. EEE EE EERI EU NND CULTS 


Mail to: Ms. Linda Albright, Congress Coordinator 
c/o Metropolitan Eye and Ear Hospital 








The Fit Kit 


amsofthin 


(deltafilcon A) 


HYDROPHILIC CONTACT LENSES 
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One diameter (13.8mm) threebase curves - C EROS 
(8.3, 8.8 anc'8 9mm) anc a center thickness of only ~~ = 
0.06mm. New lenses $18, exchange lenses $9. ES. 


Fit Your First Three PatientSat Half Price 


JA. AMSCO/Lombart Lenses developed the AMSCD/Lombatlenses ste 
Fit Kit to show you just how easily AMSOFthin" P.O. Bex 1693, pista 23501 
: li ihili im. | want to be convinced. 
yt quality, vem aye feed sa i orig Canam O Please send me a Fit Kit diagnostic set @ $30 
prove your in ens à ing capabili les. ; O Please send additional information on AMSOFthin lenses and 
The Fit Kit contains AMSOFthin lenses in Es cpt teh RSTO kis Mta 
s ei ease send information on ombDart Lenses 
i | "= — s in A PP Ask. complete line of hard contact lenses. 
uide. It costs jus ess than the already- 
low single lems price). Plus you can fit your first 


O Please have a representative call. 








‘ ‘ N 
three patients-at half price. Ke 
Now you cant afford not CO E : 
tó let us convince you LOMBART LENSES ny RO ae EI 
of AMSOFth:n lens qual- Division of American Sterilizer Company Telephone 
E : Norfolk, Virginia 23501 Offer expires September 30, 1981 
k ity and value. (800) 446-8301 - (800) 582-8178 (in Virginia) mm m AR NEM NEM o NEM NEM NES o GENS GAS AS GANE mw 





No time for 





guesswork 
here... 
ey ...Or when 
E prescribing a 
; sulfa/steroid 


combination. 





* « © CooperVision Pharmaceuticals 1980 80-5-0477 


Prescribe Vasocidin" 
the solution with the dependable 
concentration. 


Mountain climber. He limits his risk by not relying on 
guesswork. You do the same when you prescribe 
Vasocidin. There's no guessing about its steroid concen- 
tration. With dependable Vasocidin Ophthalmic Soluticn, 
you know your patients will be receiving the maximum 
concentration in every clear drop...every time. 


This is hardly the case with the ocular steroid suspen- 
sions. With suspensions you must rely on guesswork. 
This was documented in a published study! of ocular 
steroid suspensions. Apt and his associates concluded 
that whether or not these suspensions are shaken '' . it 
is likely that many patients would still not receive the 
maximum concentration of the drug?’ So, why take the 
suspension gamble? 


Guesswork stops with Vasocidin. With clear Vasocidin ‘ 


solution, you can treat nonpurulent bacterial conjuncti- 
vitis and blepnaritis* and be confident your patients will 
be receiving the dosage you prescribed. Every drop 
contains the precise concentration of anti-infective, 
anti-inflammatory and decongestant. Vasocidin clears 
redness fast, and it doesn’t cause a gummy, sticky 


, : — Y 
VASOCIDIN® — VSOODN 
tes eonia E. jn A ` 
VASOCIDIN* J o T ERE 
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residue on patients’ lids as the "suspension product'' 
often does. 


So, don’! risk guessing what patients are getting. 
Prescribe Vasocidin with the dependable concentration. 
And for nighttime use, prescribe Vasocidin Ointment 
(prednisolone acetate 0.596, sulfacetamide sodium 
10.0%, phenylephrine hydrochloride 0.125%). 





Vasocidin" 


(prednisolone sodium phosphate 0.25%, sulfacetamide sodium 10%, phenylephrine HC! 0.125%) 


The clear sulfa/steroid solution with the 
dependable concentration. 


‘Apt L, et al: Patient compliance with use of topical ophthalmic corticosteroid suspensions. AJO 87: 210-214, 1978. 





CONTRAINDICATIONS: Contraindicated in herpes simplex, ocular tuberculosis, vaccina, varicella and most other-vikal diseases of the cornea.and conjunctiva: fungal diseases of the eye and most dendritic ulcers. 
Purulent conjunctiwitis and perulent blepharitis are contraindications for topical steroids. Should not be used by patients with narrow angle glaucoma or those sensitive to sulfonamides. Discontinue:use in otherwise sensitive patients. WARNINGS: 
Employment of steroid medication in the treatment of stromal herpes simplex keratitis requires great caution; frequent slit4amp microscopy is mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity 
and fields c vision posterior-subcapsular cataract formation, or may aid in the establishment of secondary ocular infections from pathogens liberated from ocular tissues. In those diseases causing thinning of the cornea or sclera, perforation has 
been known to occur with the use of topical steroids. Acute purulent untreated infection of the eye may be masked ar activity enhanced by presence of steroid medication. Topical steroids are not effective in mustard gas keratitis and Sjogren's 


kerato-conjunctivitis. Safety in intensive or protracted use of topical steroids during pregnancy has not been substanticted. If irritation persists or develops, patient should be advised to discontinue use 

and Consult prescaibing physician. PRECAUTIONS: As fungal infections of the cornea are particularly prone to develop coincidentally with long-term local steroid applications, fungus invasion must be & 
Suspected in any sefsistent eorneal ulceration where a steroid has been used or is in use. Intraocular pressure should be checked frequently. Solutions containing phenylephrine hydrochloride may O MVI SI O N 
darken on prolonged standing and exposure to heat and/or light. The darkened solution should not be used. This product is sterile when packaged. To prevent contamination „care should be taken mot 

to touch the eyelids or surroending area with the dropper top of the bottle. Keep bottle tightly closed when not in use. Protect from light. ADVERSE REACTIONS: Glaucoma with optic nerve damage, CosberVlbeiiPhormateuiiliie ki 
visual acuity and field defects: posterior subcapsular cataract formation, secondary ocular infections from pathogens liberated from ocular tissues, perforation of the globe. PO Box 367 í 

j San German. Puerto Rico 00753 USA 
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Monica 
Hospital 
Medical 

Center 
Intraocular Lens 


Implantation 
Course 


All Lens Styles 
Intracapsular Techniques 
Extracapsular Techniques 
Conventional Expression 


Phacoemulsification 
(Cavitron approved) 


Fee: Three days: $750 
Course Dates 


The oldest continuous 
implantation course 
in the United States. 


One-thousand and sixty-seven 
ophthalmologists trained 
since 1974 


DIRECTORS 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer, M.D. 


TOPICS 

Observation Live Surgery 

Video Observation of All 
Techniques 

Pre- and Post-Operative Care 

Complications 

IOL Power Calculations 

Endothelial Counts 

Practice Animal Lab 

Retinal and Corneal Care 
with Intracular Lenses 

Manual 

Terry Keratometer 


FACULTY 

Donald E. Dickerson, M.D. 
Kenneth J. Hoffer, M.D. 
John E. Gilmore, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 

Jay Gross, M.D. 

C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
Charles E. Olmstead, Ph.D. 
James J. Salz, M.D. 
Clifford Terry, M.D. 

Murry K. Weber, M.D. 


GUEST LECTURERS 

John J. Alpar, M.D. 

Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
David D. Dulaney, M.D. 
Malcolm A. McCannel, M.D. 
David J. Melntyre, M.D. 
Stephen A. Obstbaum, M.D. 
C. William Simcoe; M.D. 





Residents: Half Fee Lunch and amenities included 


Cancellation: $250 non-refundable service charge 


1981 Approved for 9 units each day continuing medical educction 
credit CMA and AMA, Cctegory 1 
Name Phone 
Address 

March 5, 6, 7 City State Zip 

June 4, 5, 6 Make check payable to 

Sept. 10, 11, 12 Santa Monica Hospital Medical Center 

Dec. 3, 4, 5 and mail to Ruth Thompson Creatura 
Charlie Ruggles Ophthalmology Department 
santa Monica Hospital Medical Center 
1225 Fifteenth Street, Santa Monica, California 90404 = (213) 451.1511, Ext. 2148 
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The Perfect Assistant 
for vour Vitrectomy Instrument 


Keeler Motorized Microscissors 


9 Infinite speed control 0-700 cuts per minute 


9 Completely self contained unit - 
no assembiy required 


9 90° and 45° angled scissors available 
9 Rechargeable battery powered footpedal 


The Keeler Motorized Microscissors represent a 
marked advance in surgical instrumentation. The self 
contained battery powered footpedal allows the sur- 
geon independent control of the scissors. 


No extraneous movement will occur while performing 
intricate cutting procedures as the cutting power is 
activated by motorization not by hand motion. By 
depressing the ‘ootpedal, the surgeon can slowly and 
smoothyy accelerate the cutting speed of the cutting 
blade while maintaining the maximum amount of 
torque necessary to cut dense and fibrotic tissue. 
Blade movement need never exceed the surgeon's 
visual contact and release of the footpedal instantly 
stops the scissers action. 


In performing its precision cuttiag task, the proximal 
blade reciprocates and crosses the cutting surface of 
the stationary distal blade. Sirce the distal end is 
stable, a tissue layer can be cut away even against a 
second layer, without cutting the second layer. An 
infusion sleeve can be placed over the scissors if 
required. 


For complete details on the Keeler Motorized 
Microscissors, please fill in the coupon below, or 
call toll free 800-523-5620. 





K «Kee EI 


„with the future in sight 
Name 
Hospital 


City/State’Zip 


O Please have a representative call. 


O Please send further information on the Keeler Motorized Microscissors. 
O Please send literature on other Keeler Irstruments and Professional Equipment. 


456 Parkway, Lawrence Park Industsial District, Broomall, PA 19008 


Philadelphia « New York * Boston * Los Angeles + Chicaso e Houston Atlanta * Cleveland « San Francisco 
Call toll free 890-523-5620 (in PA call 215-353-4350) © Æll products serviced in Broomall, PA 





POSTERIOR CHAMBER 
| INTRAOCULAR LENS COURSE 
| Techniques of Extracapsular 


Cataract Surgery 


INSTRUCTORS: 
Oram R. Kline, Jr., M.D.— Director of a Fellowship in Phaco-Emulsification and Intraocular Lenses 
for the past 6 years. 
Sid L. Gulledge, M.D.— Fellow 
H. Kell Yang, M.D.— Ex-Fellow—Assistant Prof. of Ophthalmology Univ. of Mo.—Columbia, Mo. - 





4 COURSES—EACH 3 DAYS LONG 
LIMITED TO 2 OPHTHALMOLOGISTS FOR 
EACH COURSE 


April 28th, 29th, 30th, 1981 
May 26th, 27th, 28th, 1981 
June 23rd, 24th, 25th, 1981 
July 21st, 22nd, 23rd, 1981 


Introductory Lectures 
Live surgery—2 days 
Cooper Medical Center, Camden, N.J. 
Underwood-Memorial Hospital, Woodbury, N.J. 
Post-operative examination of 50 cases 
F 6 years to 1 day post-op 
Copeland, 2 & 4 Loop Binkhorst, Medallion, Platina, Choyce, Shearing, 
. Simcoe, Sheets, Sinsky and Kratz 
(Experience: 1800 IOL Implantations) 


| TUITION: NONE 
Only a sincere interest in intraocular lenses with a clinical practice of significant magnitude to utilize traimng 


CME Category 1 Credit 27 Hours 


INFORMATION & APPLICATION: 
Write: 104 W. Red Bank Avenue, Woodbury, N.J. 08096 
| Attention: Mrs. G. Sheridan 


Semi-Annual Cadaver Courses 
i of the 
^ Hew Bork Medical College-THestchester County Medical Center 


OCULOPLASTIC SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT I) 


FACULTY: May 13-16, 1981 SUBJECTS: 

M. Albom, M.D. J. Hagedoorn, Ph.D. Cosmetic Blepharoplasty, Blepharoptosis, Trauma 

M. Baskin. M.D. S. Hecht, M.D. MS creat Ss Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
R. Coburn. M.D. L. Herman, Ph.D. Reconstruction, Entropion, Ectropion, Orbital 

N. Cousins, Esq. A. Messina, M.D. Fractures, Orbital Tumors and Chemosurgery. 

M. Dunn, M.D. N. Pastorek, M.D. 
H. Gould, M.D. E. Wiggs, M.D. 
M. Guibor, C.0. D. Wolfley, M.D. 
P. Guibor, M.D. and others. 


SPECIAL FEATURES: 

Live Surgical Demonstration Video 

Video Tape Surgery and Cadaver Dissections 

Film and Lectures 

PARTICIPANT'S CADAVER FOR PRACTICAL SURGICAL DIS-ECTIONS 
Course Outlines, Manuscripts, Materials 

Sutures & Needles Courtesy 

Scheduled Transportation Motel to Medical Center (15 rin.) 
Banquet & Daily Luncheons included 


Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 





Clip and mail with registration fee: 
May 13-16, 1981 FUTURE MEETINGS 
OCULOPLASTIC REGISTRATION FORM 


Registration $650.00 June 3-6, 1981 
Name r Boston Lacrimal Course 


AGAT iiec c Hn —- salt Lake City, Utah 
City —- ai. | fe Zip 
Telephone( e ar |. ER 
Specialty: Ophth—ENT—Plastic—Derm 
(circle one) 


Make check payable: The Oculoplastic Foundation, Inc. 
OCULOPLASTIC COURSE 


November 11-14, 1981 
Oculoplastic Surgical Dissection Course 
New York, New York 
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. Overwhelming preference for Varilux 2 


lenses by presbyopic and aphakic patients. 


Clinical studies continue to docu- 
ment a high rate of success for Vari- 
lux 2 progressive addition lenses 
with a wide variety of patients. 


@ In ane study, 16 of 18 aphakic pa- 
tients clear!y preferred Varilux 2 
lenses in conjunction with con- 
tact lenses ever the bifocals or 
trifecals they had used prior to or 
following surgery: 


B In another study, 7out of 9 aphakic 
patients found Varilux 2 lenses 
superior to bifocals.? 


B inarecent clinical study by a 
leading university, two-thirds of 
the patients studied preferred 
Varilux 2 over bifocals or any 
other lens.? 


Today, more than 20 million pa- 
tients around the world successfully 
wear Varilux 2 lenses. 


Uniike bifocals, Varilux 2 lenses 
provide patients with a comfortable, 
natural continuity of clear vision at 
all distances, including intermediate. 
Unlikeother progressive power 
lenses, Varilux ? has virtually no 
peripheral blur, distortion, or rock- 
ing image swim. 


By prescribing Varilux 2 lenses in- 
stead o! bifocals, extra comfort and 
better cverall vision can be provided 
to the great majority of your patients. 








The Varilux 2 lens is not simply a blending of spheri- 
cal curves, but a highly sophisticated, and patented, 
aspherical lens developed with complex computer 
technology and highly refined manufacturing tech- 
niques. The Varilux 2 design is based on a family of 
conic sections, as shown above. Starting from the top 
of the lens as an oblate ellipse (1) the section becomes 
gradually a circle in the central area (4), then varying 
prolate ellipses (5 and 6), then, successively, parabolas 
and hyperbolas (7 to 10] in the near vision area. 





A Varilux 2 progressive addition lens is shown here 
photographed in front of a grid. Note the smooth 
progression of power in every direction. 

(Lens is plano with a +2.00D add.) 


Send for reports of 
Varilux Z studies. 


Multi-Optics Corporation, 
1153 D Triton Drive, 
Foster City, CA 94404 


Please send me copies of the following reports. 


‘Progressive Addition Lenses for Aphakic Patients 
by James Tsujimura, M.D. and R.E. Moore, 
Optician, from Optical Index, August 1979. 


*The Use of Aspheric Lenses (Varilux 2) for Im- 
plantations by Richard H. Keates, M.D. and 
Dion R. Ehrlich, M.D. from Contact and Inter- 
ocular Lens Medical Journa!/April-June 1979. 


“Double Blind Study of Progressive Lenses by 
Irvin M. Borish, O.D., L.L.D., Steven A. 
Hitzeman, O.D.. and Kenneth A. Brookman, 
O.D., from the Journal of American Opto- 
metric Association/September 1980. 





Name 


Company or Practice Name 





Address 





Varilux 2 





ESTELLE DOHENY EYE FOUNDATION 
AND 


THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 


ANNOUNCE 


EXTRACAPSULAR CATARACT EXTRACTION 
A PRACTICAL WORKSHOP 


(INCLUDING POSTERIOR CHAMBER IOL's) 
FRIDAY AND SATURDAY, March 20-21, 1981 
(Limited to 40 Participants) 


OBJECTIVES: 


1. Review indication, contraindications, complications, pre-op management and surgical techniques, etc., for extracapsular cataract 
extraction and posterior chamber lenses. 

2. Supervised practice surgery on cadaver and animal eyes using various extracapsular techniques and posterior chamber IOL's. 

3. Review video tapes of human surgery. 


USC FACULTY 


Course Coordinator 


PROGRAM 
DIDACTIC SESSIONS 


Ronald E. Smith, M.D. 


Ronald Akashi, M.D. 
George Baerveldt, M.D. 


Kenneth R. Diddie, M.D. 


Francis Hertzog, M.D. 
Arthur Hurt, M.D. 
Charles L. Janes, M.D. 
Nicholas Kokoris, M.D. 
Richard P. Kratz, M.D. 
AI Mandelberg, M.D. 


Patrick McCaffery, M.D. 


Larry Leiske, M.D. 

John J. McDermott, M.D. 
Albert Monterastelli, M.D. 
Anthony B. Nesburn, M.D. 
Richard R. Ober, M.D. 
Ralph Riffenburgh, M.D. 
James Salz, M.D. 

David Schanzlin, M.D. 

H. John Shammas, M.D. 
Douglas Steel, M.D. 


Richard A. Villasenor, M.D. 


James R. Wilson, M.D. 


History of ECCE Techniques 
Extracapsular Techniques 

Use of | and A Tip in Planned ECCE 
Management of the Posterior Capsule 
Problems Related to Late Capsule Clouding 
Indications and Selection of Patients 
Contraindications and Management 
Posterior Chamber IOL's 

When to Abort an IOL 

Secondary Implantation 

FDA Reporting Requirements 


Pre-Operative Evaluation 

Specular Microscopy and Ultrasound 
Lens Design 

Instrumentation 

Calculation of Lens Power 


LABORATORY SESSIONS 


Practice surgery on cadaver and animal eyes 
Insertion of posterior chamber lenses 


Tuition: $350 Accredited for 16 hours, Category | AMA-CMA 
For Information: Nancy Call 

Doheny Eye Foundation 

1355 San Pablo Street L.A. Ca. 90033 

213) 224-7752 










THE NEW OPHTHALMIC 
MEDICATION TRAY BY 
DIVERSATRONICS, INC. 


This ultra-high quality, nearly indestructable medica- e C DEED  quUNCUS LA ne  ——$ 5 $4 


tion tray will serve you like an extra hand. It offers you diversatronics 


the most efficient and spacially economic way to 
organize your medications (size 4’’ wide by 1172"' long) 
and is designed to hold all brands of ophthalmic medica- 
tions. It includes a plastic fluorescein strip holder. 


The tray is of heavy guage aluminum, can easily be 


456 Parkway, Broomall, Pa. 19008 | 
immersed for sterilization and its non-slip rubber feet | Meee a a | 


(215) 356-3995 


Please send me 
trays at $23.95 each 





prevent scratching surfaces. mounting brackets at $2.00 each 
It comes in brushed alloy finish and a wall mounting 
bracket is also available. 


Enclosed is my check for Please bill me 











Name 
No examination area is complete 
without at least one Addres 
o. Sree ne whee Ear HEUS a PCT 
ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. | Stete ee. x ed Phone H | 
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Only the industry leader could create 
the Connoisseur Collection. 


You choose the finest when you select this luxurious, high professional standards to give you the value that 
hard-working professional equipment that combines has made the RELIANCE name synonymous with superior 
dramatic styling with unsurpassed performance and patient and instrument positioning —neariy a century. 
convenience. All feature durable Smoke Brown or Call your dealer, or write: 
Almond epoxy enamel with matching upholstery and F. & F. Koenigkramer, " 
a choice cf designer selected colors in soft cushions 96 Caldwell Drive, T. p | i A Ii n p 
and panet for a satement of quiet elegance in any Cincinnati, Ohio 45246. à 
office. Ana they re-all engineered with our traditional Dept. ARO-2 PHRODIUJCTS 

Built for Performance. 

Priced for Valua. 


. Manufactured in Cincinnati, Ohio. U.S.A.— since 1898. 


© 4984 F. & F. Koenigkramer All rights reserved 
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Ophthalmic Chair and 


Form follows function. Refractor Arm rotates Interchangeable 
Comfort, precision and through 360° and includes Panels permit selection of 
confidence are the positive locking mechanism. ten designer colors to match 


results. Well Modules include office decor. 


Keratometer Arm, quick disconnects for voltage Chair Back is 
spring-balanced for effortless hook-ups and automatic anatomically correct to assure 
positioning, includes positive recharging for battery maximum patient comfort. 


locking mechanism. powered 360° Rotation permits 


Slit Lamp Arm is motor MEM T selection of all practical 


driven with switch A working positions. 
conveniently located in the ey 
arm itself. 


Overhead Lamp 
includes dimmer control 
located in main console. 
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LAMP DIMMER 





Arm Rests are 
comfortably contoured. Raise 
and rotate for ease of patient 
entry and exit. 


Chair Elevation is 
smoothly, preciseiy controlled 
by state-of-the-art electro- 
mechanical components. 


Dual Panel Controls 
permit simple, smooth and 
reliable chair operation, with 
full reelimeé ‘return switching 
automatically. 


Headrest is contoured 
and articulated to help assure 
steady positioning for fast. 
accurate examinations. 


Chair Locking 
mechanism can be easily 
operated from either side 
while sitting or standing. 


Interchangeable 
Naugahyde” components 
are available in ten designer 
colors to match office decor. 


The Bausch & Lomb 
Accu-Chart™ Projector 
gives you remote, fingertip 
control of standard tests 
for acuity, 

astigmatism 


and muscle A 
balance. EEN 
5 


a" -— 


Bausch & Lomb 
Refractor 

gives you single 

hand control in 

nearly every operation. 
Unmatched convenience, 
especially during retinoscopy. 


The Bausch & Lomb 
Keratometer 

lets you measure corneal 
Curvature objectively ... in 
less tham one minute! 


When it comes to Ophthalmic 
Instruments, the world comes 
to Bausch & Lomb. In a word, 
“professional.” 


Write or call today for 
free catalog. 


BAUSCH & LOMB 
ocientific Optical Products Division 
Rochester, N.Y. 14602 USA 

716-338-6000 TWX 510-253-6189 

TELEX 97-8231. CABLE BAUSCH & LOMB 





VITRECTOMY WORKSHOP 


Emory University School of Medicine 
Department of Ophthalmology 


Features 
A Post-Graduate Seminar 


OCUTOME INSTRUMENTATION: 
ANTERIOR AND POSTERIOR SEGMENT APPLICATIONS 


| Friday aii auraa 
A A March. 13- 14, 198 
Répteibe 18- 19. 198%, ee e 


ER E 
cud 


Guest Faculty: 





Ronald G. Michels, M.D BA braa quK 
Trexler M. Topping, $e D. Milwaukee. Wisconsin 


ENG 


Emory Faculty: 


Travis A. Meredith, MD. ^ c M Y X 
Henry J. Kaplan, M.D. 3 Pong | Course Directors” d 








Frank C. Bell, MD. ` Kg SBeaige C o. ). Waving MD. 
David G. Campbell, M.D. N € Ya Louis A. Wilson, MD. 

Lectures will include anterior Prete CERRO vitrectomy procedures and problems. 
Actual clinical experience in a laboratory*setting»will be offered in Ocutome 
instrumentation. 


This course is approved for 12 hours credit in Category | of the Physician's Recognition 
Award of the American Medical Association. 








Course Fees: 
Complete course, including laboratory and lecture sessions, 





all course materials, luncheons and dinner 3500.00 
ENROLLMENT RESTRICTED TO FIRST 20 REGISTRANTS 
Lecture sessions only 5150.00 


Unrestricted enrollment 


For further course and hotel information, please contact: 
Course Coordinators (404) 329-4271 
Department of Ophthalmology 
1339 Clifton Road, N.E. 

Atlanta, Georgia 30322 
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| O Please send 
© Please have your representative contact me 


more information 


Ee ba ‘ ; ^ 1 et Doe ites CU IS à 
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Hospital or Clinic 


Address 
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* FOR VERSATILITY, CONVENIENCE, ECONOWM 
IN OFFICE, CLINIC, OR HOSPITAL 











Charles endophotocoagulator Iris coagulator attachment Monocular indirect ophthalmoscope 


Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation procedures 
whenever desired. This high quality, lightweight, compact instrument may be placed on a roil-around table and 
plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand carried from one facility 
to another. What's more, its attractive low price makes the LOG-3 am exceptionally cost-efficient ophthalmic 
instrument for private practice or institutional use. 


Log-3 Features 

€ Direct ophthalmoscope delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. 

€ A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 


€ Powerful 300 watt Xenon lamp with built in parabolic reflector permits 1.5° aperture for close macula work and 6° 
y for fast and efficient pan retinal application. 


€ Unique “optimatic” control combines power and time settings in a single dial. 
€ Articulated arm extends to make patient repositioning un- it B we 
— ivision 
om clinitex =: 
@ Operates on any standard line voltage. | devices corp. 


P$ e No nstaliation costs. 183 newbury st./ danvers, ma. 01923/USA 
(617) 774-0415 cable clinitex/danvers TWX 710-347-1721 


-— 


Only one of these ocular 
steroids provides what you 
actually prescribe every time... 


the clear one. 


fluorometholone 
suspension 


medrysone 
suspension 


prednisolone 


INFLAMASE^FORTE 


(prednisolone sodium phosphate) 195 solution 


acetate suspension 


INFLAMASE” FORTE 
(PREDNISOLONE SODIUM PHOSPHATE) 1% OPHTHALMIC SOLUTION 


DESCRIPTION: 


"Prednisolone sodium phosphate 
(equivalent to Prednisolone 0.8%) 
in an aqueous, buffered, isotonic solution of mono and 
dibasic sodium phosphate, sodium chloride, preserved with 
benzalkonium chloride and edetate disodium. 
“Licensed under patent No. 3,134,718. 


INDICATIONS: 

Steroid responsive inflammatory conditions of the palpebral and 
bulbar conjunctiva, cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea. superficial punctate keratitis. 
herpes zoster keratitis, iritis, cyclitis, selected infective conjunctivitis, 
when the inherent hazard of steroid use is accepted to obtain an advis- 


dexamethasone 
suspension 


able diminution in edema and inflammation; corneal injury from chem 
ical, radiation, or thermal burns, or penetration of foreign bodies 

Inflamase Forte ophthalmic solution is recommended for moderate to 
severe inflammations, particularly when unusually rapid control is 
desired. In stubborn cases of anterior segment eye disease, systemic 
adrenocortical hormone therapy may be required. When the deeper ocular 
Structures are involved, systemic therapy is necessary 


CONTRAINDICATIONS: 

Acute superficial herpes simplex keratitis. fungal d@iseases of 
ocular structures, vaccinia, varicella and most other vral diseases 
of the cornea and conjunctiva, tuberculosis of the eye hyper 
sensitivity to a component of this medication 


WARNING: 


Employment of steroid medication in the treatment of stromal Nenes 





~ 


It’s the only 
one that gives patients 





Wher you treat a deep-seated inflammation 
such as iritis or uveitis, you often prescribe a 
potent ocular steroid. If your selection is a 
steroid suspension, there’s a good chance 
(according to a recent study*) that your 
patient may receive 29% or less of labeled 
drug concentration. 

Ocular suspensions require vigorous 
shaking to suspend the medication. Of the 
100 patients studied, 63% did not shake their 
medication at all. In fact, none of the patients 
in the stucy shook their medication suffi- 
ciently '... to suspend the corticosteroid fully? 
The obvious conclusion is that whether or not 
your petients shake ocular suspensions, 
they are unlikely to receive the labeled con- 


*Apt L, e: al: Patient compliance with use 
of topical ophthalmic corticosteroid 
suspensions. AJO 87:210-214, 1979. 


INFLAMASE FORTE 


(prednisolone sodium phosphate) 


the full labeled concentration 
in every clear drop. 





centration of medication you prescribe. 
Inflamase Forte (prednisolone sodium 
phosphate) is a clear solution. Unlike 
suspensions, it does not require shaking. So 
there is never any doubt as to how much of 
the labeled concentration your patient is 
receivirg. With Inflamase Forte, the con- 
centration will always be 100% of 
what you prescribe in each and 
every drop. So, for effective, . 
potent enti-inflammatory 
activity n moderate to 
severe ccular inflam- 
mation, prescribe 
the clear solution— 
Inflamase Forte. 











196 solution 


> 
CGoperVision 


CooperVision Pharmaceuticals Inc. 


PO. Box 367 
© CooperVision Pharmaceeticals Inc. 1980 


simplex kesatitis requires great caution; frequent slit-lamp microscopy 
is mandatowy. 


Prolonged use may result in qe damage to the optic nerve, 
defects in visual acuity and fields of vision, posterior subcapsular 
cataract fcr maticn, er may aid in the establishment of secondary 
ocular infections ‘rormepathagens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or sclera, perfora- 
tion has been knowr to occur with the use of topical steroids. Acute 
purulent untreated imfection of the eye may be masked or activity 
enhanced by presence of steroid medication. Topical steroids are 
not effective in mustard gas keratitis and Sjogren’s keratoconjunc- 
tivitis. Safety of intensive or protracted use of topical steroids dur- 
ing pregnancy has not been substantiated. If irritation persists or 
develops, patient sheuld be advised to discontinue use and consult 
prescribing:physieian. 


San German, Puerto Rico 00753 USA 


80-5-0279 


PRECAUTIONS: 

As fungal infections of the cornea are particularly prone to develop 
coincidentaly with long-term local steroid applications, fungus in- 
vasion must be suspected in any persistent corneal ulceration 
where a steroid has been used or is in use. 

Intraocular pressure should be checked frequently 

These pisc are sterile when packaged. To prevent contami- 
nating the cropper tip and solution, care should be taken not to touch 
the eyelids or ibus | areas with the drooper tip of the bottle. 
Keep bottle "ightly closed when not in use. Protect from light. 


ADVERSE REACTIONS: 

Glaucoma with optic nerve damage, visual acuity and field defects, 
posterior subcapsular cataract formatior, secondary ocular infec- 
M from pathogens liberated from ocular ‘issues, perforation of 
the globe. 
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ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION 
and 
THE PALO ALTO RETINAL GROUP 
and 
DIVISION OF OPHTHALMOLOGY, STANFORD UNIVERSITY 


announce 


THE XVII PALO ALTO COURSE ON DIAGNOSIS & 
TREATMENT OF RETINAL & CHOROIDAL DISEASES 


FEBRUARY 16, 17, 18, 1981 


Fairchild Auditorium 
Stanford University Medical Center 


THE THREE-DAY COURSE WILL PRESENT: 
. .. up-to-date information on retinal & choroidal diseases 
... basic knowledge of retinal fluorescein angiography, fluorophotometry, ultrasonography, & laser photocoagulation 
... indications, results, & complications of photocoagulation 
. . Opportunity to use argon laser photocoagulator (optional) 


FACULTY: 
Lloyd M. Aiello, M.D.—Joslin Clinic, Boston 
Lawrence V. Basso, M.D.—Palo Alto Medical Clinic, Palo Alto 
Devron Char, M.D.—University of California, San Francisco 
Steven T. Charles, M.D.—University of Tennessee, Memphis 
Peter Egbert, M.D.—Stanford University 
Robert M. Ellsworth, M.D.— Cornell University, New York 
Robert L. Jack, M.D.—Palo Alto Retinal Group & Stanford University 
Francis A. L'Esperance, M.D.—Columbia University, New York 
Hunter L. Little, M.D.—Palo Alto Retinal Group & Stanford University 
A. Edward Maumenee, M.D.— Johns Hopkins Hospital, Baltimore 
Irene Maumenee, M.D.— Johns Hopkins Hospital, Baltimore 
G. Richard O'Connor, M.D.— Proctor Foundation, University of California, San Francisco 
Stephen J. Ryan, M.D.—Estelle Doheny Eye Foundation, Los Angeles 
Arthur Vassiliadis, Ph.D.—Zweng Memorial Retinai Research Foundation. 


ADVANCE REGISTRATION IS REQUIRED: 
Course Fee: $400 (includes 2 lunches, buffet dinner, & the 4th Zweng Memorial Lecture Banquet) 
Registration is payable to: Zweng Memorial Retinal Research Foundation 
1225 Crane Street 
Menlo Park, California 94025 
Course Coordinator: (415)323-0231 
22 Hours Category | credit CMA's Continuing Education 




















The Joint Commission on Allied Health Personnel 
in Ophthalmology 







INCORPORATED 1969 





YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant in Ophthalmology! 






CERTIFICATION will document competence and ability. 






CERTIFICATION may, in the future, protect the right to work in a chosen field. 





Written examinations are given each July for all categories, Ophthalmic Assistant, Ophthalmic Technician and Ophthalmic 
Technologist. The performance test for Ophthalmic Technologists is given in November at the annual meeting ef the Joint 
Commission on Allied Health Personnel in Ophthalmology. Help ycur assistant to participate in this program sponsored by 
physicians representing all of the major organizations in ophthalmology. 







Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION 
Applications for the Certification Examinations must be received by May 1st. 











JOINT COMMISSION 
ON ALLIED HEALTH PERSONNEL 








JCAHPO does not discriminate on IN OPHTHALMOLOGY 
the basis of race, color, national origin, 
age, sex, handicap 1575 University Avenue " 
or marital status. St. Paul, Minnesota 55104 ` 
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linically Proven For The 
Results You Want. 
The Dioptron Ultima is backed by 
more than seven years clinical 
experience and used by over 2,000 
doctors. The results have increased 
both doctor and patient confi- 
dence. The Dioptron makes objec- 
tive refraction ef both routine 
and pathologic patients easier and 
simpler than ever. 


Sophisticated Enough 

To Be Simple. 

The Dioptron Ultima features one- 
button, one-result performance, 
completely automatic from start to 
finish. 


Designed For The 
Demanding Practice. 

The Dioptron Ultima Diagnostic 
Eye Computerwas designed tc 
meet the needs ofthe most 
demanding practice with features 
such as the exelusive PathAlert™ 
System—an early warning system 
that may identify possible 
pathology. 


The Benefits Of The Highest 
Quality Autorefraction 
System. 

The Dioptron Ultima’s unsurpassed 
accuracy guarantees the kind of 
performance that is essential to 
your practice. No. other autore- 
fractor—objective or subjective— 
provides you with better results 
than the Dioptron—and we have 
Maz clinical data (e prove it. 


Dd) Ce) Ri Jawa E X How to Obtain Dioptron’s 
' = | N — i —— 4E UR kK n. ^ i 1 Benefits. 
E NN ! B A "VU 4 For more infomation about 
V a i it ; IW A à; A s how you can begin offering the 
"4 | BT AA a V E benefits of superior patient care 


ks with the unsugpassed accuracy of 
m, e en MUN DU Ez 4 the Dioptron Ultima call Coherent 
Diagnostic Lye Computer. EX toll-free at 800/227-1914. In Cali- 
x fornia, Alaska, and Hawaii, call 
collect, 415/858-2250 or write to 
Coherent Medical Division, 3270 
West Bayshore Road, Box 10122, 
Palo Alto, CA 94303. 


The Worlds *1 
Clinically Proven € COHERENT 
Autorefractor | MEDICAL DIVISION 7 


* Coherent 1981 
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PLAN NOW 
TO ATTEND THE 


30 ] DISEASES & SURGERY 
| OF THE LIDS, LACRIMAL 


ANNUAL | 
MEETING © Bo USE? ORBIT 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
April Il 15, 1981 = New Orleans, Louisiana 


WHAT A WAY — TOGET AWAY! 
Creole Cuisine, Jazz, Unique Architecture 


IT’S ALWAYS MARD! GRAS! 
27 Hours of Symposium 


President’s Reception, Gala Dinner Dance, Planned Ladies Tours 


REGISTRATION FEE: (includes all of the above functions) 
$300.00* Practicing Ophthalmologists 
$100.00* Residents Outside Louisiana 


(accompanied by a letter of Identification from Chief of Service) 


*(In U.S. Currency} 


For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
2025 Gravier Street, Suite 512, New Orleans, Louisiana 70112 
1-504-568-1988 





x ^ x CN OOA 
; : x 3 : Nobo ; Sean QN UIT UMEN ec x 
RAE nacho aa AER TERI RI NE RR III IIIA PSS NN INIRE TS MEA ANTI INI ANS 


GUEST SPEAKERS 
ALSTON CALAHAN, M.D. — Birmingham, AL 
MILTON BONIUK, M.D. — Houston, TX 
FREDERICK BLODI, M.D. — /owa City, IA 11 
PIERRE GUIBOR, M.D. — New York, NY 


12 13 14 15 


FRED JAKOBIEC, M.D. — New York, NY 
ORKAN G. STASIOR, M.D. — Albany, NY 
RICHARD TENZEL, M.D. — North Miami, FL 
ROBERT WILKINS, M.D. — Houston, TX 
JOHN WOBIG, M.D. — Portland, OR 








Our new Autoref R-1 offers the 

following features: 

OPEN VIEW MEASUREMENT 

Looking through clear glass, the patient can 
fix both eyes on a target at desired set dis- 
tance. This eliminates patient accommodation. 
EASY OPERATION 

Office assistants can easily be trained to oper- 
ate tha Canon Autoref R-1. 

QUICK MEASUREMENT 

In only O.2 second, the eyes can be measured 
and the result instantly displayed on the TV 

: Mfonitor or print out. 


COMPACTNESS 

[akes up little office space. 

Find ou: more about the new Canon Autoref 
-] and how your practice can benefit from 
its use. 


CANON U.S.A., INC. CHICAGO OFFICE 
I4O Industral Dr., Elmhurst. IL 60126 312/833-307C 
NEW YORK -1O Nevada Dr. Lake Success 

Long Island, NY 11040 516/488-67OC 
LOS ANGELES-123 Paularino Ave., East 

Costa Mesa, CA 82626 714/979-6000 
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The Eye of Horus 
The origin of today’s prescription symbol “Rx” goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 


DESCRIPTION: VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, Fa TdR,FsT), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2’ -deoxvuridine. 


VIROPTIC sterile opththalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 


CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimidine 
nucleoside with in vitro and in vivo activity against Herpes simplex virus, 
types 1 and 2 and vacciniavirus. Some strains of Adenovirus are also 
inhibited in vitro. 


Intraocular penetration of trifluridine occurs after topical insullation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation mav enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine in 
vitro, 5-carboxy-2' -deoxyuridine was not found in detectable conc entra- 
uons within the aqueous humor of the human eve. 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal- 
mic Solution, 1% is indicated for the treatment of primary keratocon- 
junctivius and recurrent epithelial keratitis due to Herpes simplex virus, 
types 1 and 2. VIROPTIC is also effective in the treatment of epithelial 
keratitis that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicitv or hypersensitivity to idoxuridine has 


occurred. In a smaller number of patients found to be resistant to topical 
vidarabine, VIROPTIC was also effective. 


I he clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-controlled 
clinical trials. VIROPTIC has not been shown to be effective in the 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 
keratitis by well-controlled clinical trials. VIROPTIC is not effective 


against bacterial, fungal or chlamydial infections of the cornea or nonviral 
trophac lesions. 


During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 
81 with. dendritic and 14 of 16 with geographic ulcers) responded to 
VIROPTIC therapy as evidenced by complete corneal re-epithelializati on 
within the 14 day therapy period. In these controlled studies, 56 of 75 
(75%) patients (49 of 58 with dendritic and 7 of 17 with geographic ulce-^s) 
mean tme to corneal re- 


responded to idoxuridine therapy. [he 


epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 
days) was similar for both therapies. In other clinical studies, VIROPTIC 
was evaluated in the treatment of Herpes simplex virus keratitis in patierts 
who were unresponsive or intolerant to the topical administration 5f 
idoxuridine or vidarabine. VIROPTIC was effective in 138 of 150 (99%) 
pauents (109 of 114 with dendritic and 29 of 36 with geographic ulcers) as 
evidenced by corneal re-epithelialization. The mean time to corneal re- 
epithelialization was 6 davs for patients with dendritic ulcers and 12 davs 
for pauents with geographic ulcers. . 
CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthalmic 
Solution 146, is contraindicated for patients who develop hypersensitivity 
eacuons or chemical intolerance to trifluridine. 


WARNINGS: The recommended dosage and frequency of administra- 
tion should not be exceeded (see Dosage and Administration). 
PRECAUTIONS: 

Generat: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% should 
be prescribed only for patients who have a clinical diagnosis of her peuc 
keratutis. 

VIROPTIC may cause mild local irritation of the conjunctiva and 
cornea when instilled but these effects are usually transient. 

Although documented in vitro viral resistance to trifluridine has not 
been reported following multiple exposure to VIROPTIC, the possibil- 
ity exists of viral resistance development. 
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For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 





VIROPTIC 


fiu cine 


OPHTHALMIC SOLUTION, 1% 


STERILE 


95% of Patients Responded* 


During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Sign ficantly More Convenient 

e Less frequent applications 

e No middle of the night dosage 

e None of the blurring and inconvenience 
of omtments 


5 to 9 Drops Daily 

One drop every 2 hours while awake 
until herpetic lesion has completely 
re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential. 
Trifluridine has been saown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clastogenic aetivity in Viera fabe cells. 

Although the significance of these test results is not clear or fully 
understood, there exist: the possibility that mutagenic agents may cause 
genetic damage in humans. 


Oncogenic Potential. The oncogenic potential of trifluridine is un- 
known at this time. The oncogenic potential of trifluridine in rodents is 
being evaluated. 

Pregnancy: Thedrug should not be prescribed for pregnant women unless 
the potential benefits owtweigh the potential risks. 

Nursing Mothers It ts unlikely that trifluridine is excreted in human milk 
after ophthaimic instillation of VIROPTIC because of the relatively 
small dosage i£ 5.0mg/day), its dilution in body fluids and its extremely 
short half-life (approxmmately 12 minutes). The drug should not be 
prescribed for nursing mothers unless the potential benefits outweigh 
the potential risks. 


ADVERSE REACTEONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning or stinging 
upon instillation (4:696) and palpebral edema (2.8%). Other adverse reac- 
tions in decreasing onder of reported frequency were superficial punctate 
keratopathy, epithelial keratopathy, hypersensitivity reaction, stromal 
edema, irritation, keratitis sicea, hyperemia, and increased intraocular 
pressure. 





Sdays after VIROPTIC therapy 


0 days 


Effective in 138 of 150 patients * 
Unresponsive or Intolerant to 


Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days. respectively. 


*Data on file, Medical Division, Burroughs Wellcome Co. 





OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution should be quickly expelled from the conjunctival sac. 


Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine ina 7.5 ml bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of E5-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acute oral LDso in the mouse and rat was 4379 mg/kg or 
higher. 

DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 156 onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops until the 
corneal ulcer has completely re-epithelialized. Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended. 

If there are no signs of improvement after seven days of therapy, or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous administration 
of VIROPTIC for periods exceeding 21 days should beavoided because of 
potential ocular toxici: y. 


HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 156 is supplied as a 
sterile ophthalmic solution in a plastic Drop-Dose* dispenser bottle of 7.5 
ml. Store under refrigeration 2° to 8 C (36° to 46° F). 


R 


Wellcome 


The First Antiviral Product From Burroughs Wellcome Co. 
Research Triangle Park North Carolina 27709 
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NEW 40-MONTH STUD. 





REPORT. 


LONG-TERM EFFICACY 


AND IOLERABILIT 


In an open, long-term maintenance study* TIMOPTIC 
was given for up to 40 months to patients with 
chronic open-angle glaucoma or elevated IOP at 
sufficient risk to require lowering of the ocular 
pressure. 


Results: 96% of the patients exhibited IOP values of 
= 21mm Hg at each measurement during treatment 
with TIMOPTIC...and the drug was generally well 
tolerated. (See graphs and data on facing page.) 


A better quality of life 
for many patients 
Patients on TIMOPTIC generally do not 


experience the following therapy-limiting side effects: 


night blindness/blurred vision/dimming of vision * * 


Patients on TIMOPTIC have significantly fewer and 
less severe side effects than those on pilocarpine 
or epinephrine, i.e., a much lower incidence of 
ocular discomfort—such as less burning, smarting, 
itching, browache, and headache* * 


TIMOPTIC is contraindicated in patients who are 
hypersensitive to any component of this 

product. As with other topically applied ophthalmic 
drugs, this drug may be absorbed systemically. 


As with the use of other antiglaucoma drugs, 
diminished responsiveness to TIMOPTIC after 
prolonged therapy has been reported in some 
patients. 

* Additional information available upon request 
Merck Sharp & Dohme, West Point, Pa. 19486 

**Based on controlled multiclinic studies. Data on file, 

Merck Sharp & Dohme Research Laboratories 
Additional information available upon request 
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^44 mean percent reduction from baseline* 
23.4 IOP maintained for up to 40 months 


22 | (Base ine Mean IOP') 
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36 | patients treated for up to 40 months with TIMOPTIC 
Us | dor HN 107 107 105 105 84 76 f alone, i.e., the IOP of almost all patients was lowered 
‘Baseline — 22 & 224 22.5 224 22.3 22.4 215 212] to 21 mm Hg or below throughout the study.* 


Mean I0P 
Mean Percent f 
| Change  —166—159 —146  —166  —162  —158  —135 —14.0 BERONENEMIO Glen on TIMOPTIC alone 91 were on | 
- from AO AA AA AA AA AA || . | previous artiglaucoma treatment and had c treated baseline 
Baseline Day 1 


mean IOP of 21.4 mm Hg. The 19 patients with no previous 
antiglaucoma treatment had an untreated baseline mean 
IOP of 273 mm Hg. Thus, the mean IOP at baseline for the 
combined group is 22.5 mm Hg. 

AASignificant percent change from baseline, p< 0.0). 













% cf patients on TIMOPTIC alone 
whe reported an adverse reaction that was 
considered to be drug related* 


long-term tolerability of 


0976 {1 of 110 patients) 





During tne 40-month study* 14 of 110 patients (13%) 
0% 20% 40% 60% 80% ^»  - on TIMOPTIC alone reported an adverse 

reaction, but only one of these, am allergic reaction, 
was considered to be drug related. 


Visual disturbances including refractive changes (due 
to withd-awal of miotic therapy in some cases) have 
been infrequently associated with therapy with 
TIMOPT €. Rarely, aphakic cystoid macular edema 
has been reported, but a causal relationship to 
therapy with TIMOPTIC has not been established. 


% C patients on TIMOPTIC alone 
whe reported an adverse reaction* 


uou crm fe mm c 


13% (14 of 110 patients) 





0% 0% 40% 60% 80% 100% 
“Additional information available upon request, 
Merck Sharp & Dohme, West Point, Pa. 19486. 
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For a brief summary of prescribing information, M 3 D 


please see following page. MERCK 
SHARP 
Capyright© 1980 by Merck & Co.. Inc DOHME 
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(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 
e chronic open-angle glaucoma 

e aphakic glaucoma 

e some patients with secondary glaucoma 


e patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy. The 
addition of TIMOPTIC may produce a further 
reduction of IOP. 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from a single antigiaucoma agent 
to TIMOPTIC: 

1. On the first day: continue with the agent already 
being used and add one drop 0.2596 TIMOPTIC in each 
eye b.i.d. 


2. On the second day: discontinue the previously used 
agent and continue with TIMOPTIC in each eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.596 TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP. If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 
CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients 
who are hypersensitive to any component of this product. 
WARNINGS: As with other topically applied ophthalmic drugs, 
this drug may be absorbed systemically. 
PRECAUTIONS: Should be used with caution in patients with 
known contraindications to systemic use of beta-adrenergic 
receptor blocking agents. These include bronchospastic 
disease; sinus bradycardia and greater than first-degree block; 
cardiogenic shock; cardiac failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a 
history of severe cardiac disease, pulse rates should be 


checked. Patients who are already receiving a beta-adrenergic tum 


blocking agent orally and who are given TIMOPT!C should be 
Observed for a potential additive effect either on the intraocular 
pressure or on the known systemic effects of beta blockade. 

Sufficient clinical data have not been obtained to show safety 
or efficacy in narrow-angle or angle-closure glaucoma. 

As with the use of other antiglaucoma drugs, diminished 
responsiveness to TIMOPTIC after prolonged therapy has been 
reported in some patients. However, in one long-term study in 
which 96 paticnts have been followed for at least 3 years no 
significant ditference in mean intraocular pressure has been 
observed aiter initial stabilization. 

Pregnancy: TIMOPTIC has not been studied in human pregnancy. 
The use of TIMOPTIC in pregnant women requires that the 
anticipated benefit be weighed against possible nazards. 

Use in Children: Since clinical studies in children have not been 
done, TIMOPTIC is not recommended for use in children at this 
time. 

Animal Studies: No adverse ocular effects were observed in 
rabbits and dogs administered TIMOPTIC topically in studies 
lasting one and two years respectively. 

Lifetime studies with timolol have been completed in rats 
at oral doses of 25, 100, and 300 mg/kg/day anc in mice at 
oral doses of 5, 50, and 500 mg/kg/day. In male and female 
rats and male mice at all dose levels and in female mice at 
dose levels of 5 and 50 mg/kg/day, timolol demonstrated 
no carcinogenic effect. There was a slight increase in the 
incidence of mammary adenocarcinomas in female mice 
that received 500 mg/kg/day (about 500 times the maximum 
recommended human oral dose on a mg/kg basis). Timolol 
caused dose-related elevations of serum prolactin in female 
mice at doses of 100 mg/kg or more, but only very slight 
transient elevations were found in male mice at doses of 500 
mg/kg. Since numerous studies have demonstrated that drugs 
which cause elevations of serum prolactin are associated with 
mammary tumors in rodents, the mammary tumors in the female 
mice in the highest dosage group of this study were considered 
to have resulted from an increased serum prolactin. In humans, 
no such association between serum prolactin and mammary 
carcinoma has been established. Furthermore, in adult human 
female subjects who received oral dosages of up to 60 mg of 
timolol, the maximum recommended human oral dosage, there 
were no clinically meaningful changes in serum prolactin. 
ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is 
usually well tolerated. The following adverse reactions have 
been reported either in clinical trials of up to 3 years duration 
prior to release in 1978 or since the drug has been marketed: 

Signs and symptoms of ocular irritation, including conjunctivitis, 
blepharitis, and keratitis, have been reported occasional y 

Hypersensitivity reactions, including localized and 
generalized rash, and urticaria have been reported rarely. 

Visual disturbances including refractive changes (due to 
withdrawal of miotic therapy in some cases) have been 
infrequently associated with therapy with TIMOPTIC. Rarely, 
aphakic cystoid macular edema has been reported, but a 
causal relationship to therapy with TIMOPTIC has not been 
established. 

Aggravation or precipitation of certain cardiovascular and 
pulmonary disorders has been reported, presumably related to 
effects of systemic beta blockade (see PRECAUTIONS). These 
include bradyarrhythmia, hypotension, syncope, and 
bronchospasm (predominantly in patients with pre-existing 
bronchospastic disease). In clinical trials, slight reduction of the 
resting heart rate in some patients (mean reduction 2.9 
beats/minute, standard deviation 10.2) has been observed. 

The following adverse effects have been reported rarely, and 
a causal relationship to therapy with TIMOPTIC has not been 
established: headache, anorexia, dyspepsia, nausea, 
dizziness, CNS effects (fatigue, confusion, depression, 
somnolence, and anxiety), palpitation, and hypertension 
HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and 
TIMOPTIC Ophthalmic Solution, 0.5%. Both are available in 5-ml 
and 10-ml plastic OCUMETER* Ophthalmic Dispensers with a 
controlled drop tip. 
980(DC7046011) 


M 5 D For more detailed information, 


consult your MSD representative and . 


SHA K the full Prescribing Information. 





Merck Sharp & Dohme, Division of 
HME Merck & Co., INC., West Point, Pa. 19486 


Nobody is exempt from red eyes. 


Rx Vasocon Regular (naphazoline HCI) 
for rapid, 
long-lasting relief. 





This tax accountant is into one of his quarterly sieges of over- 
time. Though his eyes are red and irritated, he must keep going. 


Your prescription for Vasocon Regular will provide soothing 
relief for his overtaxed eyes. Vasocon Regular gives patients the 
time-proven efficacy of naphazoline HCI 0.1% ...the most potent 
concentration of the drug you can prescribe. So, Vasocon Regular 
brings relief to red, irritated eyes in minutes...and its effect lasts 
for hours. And your patients won't be annoyed by sticky, crusty lids 
like those seen with other ocular decongestants. 


p^ So, the next time you see a patient with overtaxed, red eyes, 
remember Vasocon Regular. On prescription only. 


(naphazoline HCl) 0.1% 


R Relief for Redeyes 


VASOCON REGULAR | NAPHA4OLIN: HYDROCHLORIDE) OPHTHALMIC SOLUTION DESCRIPTION: A sterile ophthalmic solution having the following composition: Naphazoline Hydrochloride 0.1% & 
Phenylmercuric Acetate (preservotwe ) 0 002% in on isotonic , buffered,aqueous solution of sodium chloride, sodium carbonate and boric acid ACTION: A topical oculor vasoconstrictor. 
Constricts the vascolor system of eonjunctiva. It is presumed this effect is due to direct action of the drug upon the alpha (excitory) receptors af the vasculor smooth muscle. INDICATIONS: OO erVision 
For use as o topica! oculor wesocomstrictor. CONTRAINDICATIONS: Hypersensitivity to one or more of the components of this preparation. WARNING: Do not use in the presence of narrow 

. angie glaucoma PRECAUTIONS: This preparation should be used only with caution in the presence of hypertension, cardiac irregulorities, or hyperglycemia (diabetes). ADVERSE REACTIONS: 
The following adverse reactions may occur with the use of this preparation: pupillary dilation, increase in intraocular pressure, systemic effects due to absorption (i.e., hypertension, cardiac CooperVision Pharmaceuticals Inc. 
irregulorities, hyperclycemia:. DOSAGE: One to three drops instilled into conjunctival sac of the eye. Effect lasts 2 to 3 hours and subsides slowly. HOW SUPPLIED: 15 ml. plastic squeeze bottle PO. Box 367 
with dropper tip. NOC 0058-2882-15. 80-5-0424 San German, Puerto Rico 00753 USA 
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ANTERIOR 
SEGMENT 
SURGERY 


“MINI-RESIDENCY” 





— Qm 








The Azar Foundation presents quar- 
terly "mini-residencies" on anterior seg- 
ment surgery. Live surgery is used to dem- 
onstrate the most recent advances in 
cataract surgery, including extracapsular 
and phacoemulsification techniques with 
both anterior and posterior chamber in- 
traocular implants. 


Preoperative and postoperative man- 
agement, complications, diagnostic ad- 


juncts including endothelial microscopy 


and ultrasonography are discussed. Quan- 
titative Surgical Keratometry, Radial 
Keratotomy, and Medical Legal Aspects 
will be emphasized. 


Laboratory sessions are available for those 
who wish "hands on" experience. 


DATES 


February 20-21, 1981 
April 10-11, 1981 
June 5-6, 1981 
September 11-12, 1981 


LIMITED REGISTRATION 


For registration or more information 
contact: Ms. Jo Stevens 
Azar Foundation 
2820 Canal Street 
New Orleans, LA 70119 
(504) 821-0886 


CATARACTS: 
SURGERY, COMPLICATIONS & 
APHAKIC CORRECTIONS 


A Symposium On The Options & Problems of Modern 
Cataract Surgery 


The Washington Hospital Center 
Washington, D.C. 


April 10 & 11, 1981 
(Cherry Blossom Season) 


FACULTY 

Joel M. Engelstein, M.D., Program Director 
David Berler, M.D. Harold |. Rodman, M.D. 
J. Warren Blaker, Ph.D. C. William Simcoe, M.D. 
Stuart Find, M.D. Casimir Swinger, M.D. 
Jack Hartstein, M.D. Clifford Terry, M.D. 
David Hiles, M.D. Stephen Waltman, M.D. 
John Moretti, M.D. David Worthen, M.D. 
Marshall Parks, M.D. Lorenz Zimmerman, M.D. 


SUBJECTS 


Optics of Aphakic Spectacles, Contact Lenses & 
Intraocular Lenses 
Pediatric Cataracts & Aphakic Management 
Intracapsular vs. Extracapsular Cataract Extraction 
Intraocular Lenses: Iris Fixation, Anterior & Posterior Chamber 
Pathology of Aphakic & Pseudophakic Complications 
Contact Lenses: Hard, Soft & Extended Wear 
Refractive Keratoplasty 
Astigmatism: Avoidance & Correction 
Surgical Complications: Glaucoma, Infection, Retinal 
Detachment, Vitreous Management, Etc 
Cystoid Macular Edema 


An AMA—CME 12 Hour Accredited Course 


Tuition: $200.00 
Residents & Fellows: $100.00 
(with identification from their 
Department of Ophthalmology) 


Includes Friday Luncheon & Cocktails 
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City: State: Zip: 
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MAIL TO: Washington Hospital Center 
Department of Ophthalmology 
110 Irving Street, N.W./Room 6B13 
Washington, D.C. 20010 
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. Em A] THE COMFORTABLE ARTIFICIAL TEAR. 


In a clinical study conducted by a private practitioner 
on 93 patients, more than 4 out of 5 felt Tears Plus was 
comfortable in the eye! 


« B. 

eee FOr comfortabl 

— ESSE cont " COMFORT IS BUILT INTO THE NEW 

Dg En f 4 /2 floz sterile I5ml TEARS PLUS FORMULATION. 
" Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
—without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 


pH of the eye quickly and avoids stinging and you've 
got the comfort your patients want. And deserve. 


RECOMMEND TEARS PLUS: IT'S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergan Report Series No. 162, 1979. 


p SEGA IN Pharmaceuticals, Inc. 
Irvine, CA 92713 
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Clinical Sciences 


Salmor-Pateh Hemorrhages After Central Retinal 


Artery Occlusion in Sickle Cell Disease 


Lee M. Jampol, MB; Patrick Condon, FRCS; Rutheva Dizon-Moore, MD; Graham Serjeant, FRCP; Joel A. Schulman, MD 


e In two patients with sickle cell dis- 
ease (one hemcgicbin SC and one hemo- 
globin SS), central retinal artery occlu- 
sions developed. In one case, the occlu- 
sion followed a retrobulbar injection of 
lidocaine hydrechioride. Although the 
central retinal artery reperfused in each 
patient, many secondary peripheral reti- 
nal arteriolar occlusions remained. Dur- 
ing the subsecuent days, multiple sal- 
mon-patch hemorrhages developed in the 
distribution of these occluded arterioles. 
In one patient, the salmon-patch hemor- 
rhages evolved inte atrophic schisis cavi- 
ties. These unusual cases allowed us to 
document the origin of salmon-patch 
hemorrhages after peripheral retinal arte- 
riolar occlusions. The development of the 
hemorrhages was 3 delayed phenomenon 
that occurred haurs to days after the initial 
vascular occlusion. Reperfusion of the 
damaged ischemic vessels with a blowout 
of the wal! of the vessels seems the most 
likely explanation tor this phenomenon. 

(Arch Ophthaimel 99:237-240, 1981) 


Retinal or preretinal hemorrhages in 

the midperipheral part of the fun- 
dus are a frequent finding in patients 
with sickling hemoglobinopathies.'* 
Thése hemorrhages are initially red, 
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but after several days they often turn 
a salmon color, and thus have been 
ealled "salmon patches." The hemor- 
rhages are usually adjacent to a reti- 
nal arteriole, and it has been sug- 
gested that they represent a blowout 
of the arteriole, with hemorrhaging 
into the superficial retina.‘ Histopath- 
ologic study results have shown that 
the hemorrhage is limited by the 
internal limiting membrane? but may 
dissect into the outer part of the reti- 
na or break into the vitreous cavity. 

We recently observed two patients 
with sickle cell retinopathy in whom 
unilateral central retinal artery occlu- 
sions developed. In each, the posterior 
retinal circulation reperfused, but 
many peripheral retinal arterioles 
remained occluded, presumably sec- 
ondary to vascular stagnation and 
intravascular sickling. During the 
subsequent days, multiple salmon- 
patch hemorrhages appeared in the 
distribution of the occluded peripheral 
arterioles. These eases thus provided a 
unique opportunity to document the 
origin and evolution of the salmon- 
patch hemorrhage. 


REPORT OF CASES 


Case 1.—A 33-year-old man from Kings- 
ton, Jamaica, with hemoglobin SC disease 
was initially seen in July 1975. Visual 
acuity was 6/9 (20/30) in the right eye and 
6/6 (20/20) in the left. Examination results 
of the anterior segment were normal Indi- 
rect ophthalmoscopy and fluorescein angi- 
ography showed proliferative sickle cell 
retinopathy in the right eye. Three areas of 
peripheral retinal neovascularization (sea 


fans) were successfully treated with xenon 
photocoagulation using a feeder-vessel 
technique. Examination of the left eye 
showed only multiple occluded peripheral 
arterioles and arteriovemous anastomoses. 
One year later, however, the left fundus 
had a small, new, flat sea fan at the 
3-o'elock meridian. This area was not 
treated. 

Follow-up examination on July 21, 1979, 
showed a visual acuity of 6/15 (20/50) in 
the right eye and 6/12 (20/40) in the left. 
No new fundus findings were noted in the 
right eye. No hemorrhages were present in 
either eye. The neovascuiar sea fan in the 
left eye had, however, increased in size and 
was treated using xenon-are photocoagula- 
tion. Three milliliters of 2% lidocaine 
hydrochloride without epinephrine or 
hyaluronidase was given in the standard 
fashion for retro»ulbar injection, and 2 mL 
was given for lid akinesia. A contact lens 
was placed on the cornea, which was kept 
moist with a balanced salt solution. 
Xenon-are photccoagulation was started; 
the feeder vessels of the sea fan at the 
3-o'clock position were treated until seg- 
mentation of the arterial blood column was 
obtained The following settings were 
used: 3° spot size, 1-s duration, and power 
settings of 3.5 te 6 (O'Malley log 2 xenon 
arc). A total of 22 burns were placed. No 
complications were noted during or after 
the treatment. The patient was sent home 
with an eye patch applied lightly to the 
eye. 

The next day, when the patient removed 
the patch, he noted poor-vision. However, 
he did not return for follow-up care until 
July 24, 1979. Examination of the left eye 
showed a visual acuity of counting fingers 
at 60 cm in the superotemporal field. There 
was no evidence of retrobulbar bleeding. 
The anterior segment was normal. Oph- 
thalmoscopy showed a cherry-red spot in 
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Fig 1.—Case 1 three days after photocoagulation showing 
occluded arteriolar segment in inferotemporal periphery, left eye. 
Arrow indicates site of obstruction. No hemorrhage is present. 





Fig 3.—Case 1. Temporal periphery of left eye shows second 
salmon-patch hemorrhage posterior to area of photocoagulation. 


Again, blood is leaking into vitreous. 


the maeula. The disc was pink with sharp 
borders, and the retinal vessels in the 
posterior pole had reperfused. In the 
periphery, multiple, dark, occluded, seg- 
mented arterioles were seen. Fluorescein 
angiography confirmed that the perifoveal 
capillary net was still intact and was reper- 
fused. There was no leakage from the disc 
or macula. In the periphery, fluorescein 
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tion. 


angiography confirmed multiple arteriolar 
occlusions (Fig 1). One salmon-patch 
hemorrhage was noted in the temporal 
periphery, and the treated sea fan was not 
perfused. A clinical diagnosis of a central 
retinal artery occlusion was made; this 
occlusion was complicated by multiple 
peripheral secondary arteriolar occlusions. 

Follow-up examination on July 29 


Fig 2.—Same area seen in Fig 1 eight days later shows intrzretinal 
hemorrhage (salmon patch) with two small areas of blood leaking 
into vitreous. Arrow indicates site of previous arteriolar obstruc- 





Fig 4.—Case 2. Left eye shows cherry-red spot in macula with 
slight blurring of disc and dilated veins. 


showed no improvement in vision and no 
change in the fundus. The patient was seen 
again on Aug 1, 1979. At this time, a 
striking new finding was multiple salmon- 
patch hemorrhages in the distribution of 
the peripheral occluded retinal arterioles 
(Fig 2 and 3). These hemorrhages were 
present throughout the periphery for 360 °. 
No hemorrhages were present in the right 
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Fig 5.—Case 2. Temporal periphery of left eye on day of arterial 
obstruction shows no retinal hemorrhages. Black arrow at bifur- 
cation is present fcr comparison with Fig 6. 


eye. Follow-up examination on Sept 9, 
1979, showed optic atrophy and considera- 
ble resorption of the salmon-patch hemor- 
rhages, with white debris remaining in the 
areas of bleeding. Subsequently, the blood 
completely resorbed, leaving behind only 
atrophic (schisis) cavities. No improve- 
ment in visual acuity occurred. 

Case 2.—A 29-vear-old woman with sick- 
le cell anemia (hemoglobin SS) was 
referred to the Sickie Cell Eye Clinic at the 
University of Ilinois, Chicago, on Jan 9, 
1980, for evaluation of painless visual loss 
in her left eye of four hours’ duration. She 
was seven months’ pregnant and was tak- 
ing no medicatiens except vitamins. She 
denied any ocular trauma or previous ocu- 
lar problems. The remainder of her medical 
history was unremarkable. 

Ophthalmologie examination showed a 
visual acuity with correction of 6/6 (20/20) 
in the right eyeand counting fingers at 60 
em in the left. A left afferent pupillary 
defect was present. Tensions by applana- 
tion tonemetry were 16 mm Hg in the right 
eye and 14 mm Hg in the left. Slitlamp 
examination demonstrated a 3+ conjuncti- 
val sickling sign bilaterally. Fundus exam- 
ination in the right eye showed a normal 
disc and macula. Examination of the 
periphery demonstrated multiple fine 
drusen and arteriolar occlusions with ele- 
vated fibrotic sea fans near the equator at 
the 7- and 11l-o clock positions. No retinal 
hemorrhages were seen. Examination of 
the left eye disclosed evidence of a central 
retinal oeclusion with reperfusion of the 
posterior retina! vessels. The disc was 
hyperemic with indistinet margins, and an 
early cherry-red spot was present in the 
macula (Fig 4). The arteries and veins were 
moderately engerged and tortuous. Nu- 
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merous dark, stagnated, arteriolar seg- 
ments were observed in the periphery. 
Some dark venous segments were seen as 
well. A few intraretinal hemorrhages were 
present in the midperiphery. Fine drusen 
were again seen in the periphery. Fluores- 
cein angiography was not performed 
because the patient was pregnant. 

The patient was admitted to the gynecol- 
ogy service for preratal evaluation. Physi- 
cal examination results were unremarkable 
except for a systolic ejection flow murmur. 
Blood pressure was 110/60 mm Hg. Labo- 
ratory tests showed a hemoglobin level of 
6.9 g/dL, a hematocrit value of 20.4%, and 
an irreversible sick. ed cell count of 15.1%. 
Quantitative hemoglobin electrophoresis 
showed that the patient had hemoglobin 
SS. The antinuclear antibody and serologic 
tests for syphilis were nonreactive. Six 
hours after admission, the patient received 
a transfusion of 3 units of leukocyte-poor 
RBCs. She subsequently had an exchange 
transfusion with a rise in the hemoglobin A 
value to greater than 50%. 

During the next week, the visual acuity 
in the left eye gradually improved to 6/30 
(20/100). Ophthalmoscopic examination of 
the left eye showed decreasing disc hyper- 
emia and a more prominent cherry-red 
spot. The postericr arteries and veins 
became less engorged. Many new retinal 
hemorrhages appeared in the midperiph- 
ery in the distribution of occluded periph- 
eral arteriolar segments (Fig 5 and 6). 


COMMENT 


Peripheral retinal arteriolar occlu- 
sions are a frequent finding with the 
sickling hemoglobinopathies.’ Rarely, 
spontaneous central retinal artery 


Fig 6.—Area seen in Fig 5 five days later shows multiple new 
intraretinal hemorrhages (compare aree at arrow with area in Fig 
5). Dark, occluded, retinal vascular segment is also seen (open 
arrow). Fine drusen are present. 


occlusions may also be seen.’ Our 
second patient demon:trated this oc- 
currence. Thromboembolic events are 
more common during pregnancy, and 
this may have centmbuted to the 
development of the arterial occlusion. 
In case 1, a central retinal artery 
occlusion developed afiter a retrobul- 
bar injection ef lidoeaine. Previous 
reperts have described central retinal 
artery occlusien after retrobulbar 
injections.'^?' [n some cases, the occlu- 
sion was related tc compression from 
retrobulbar bleeding.'® Retinal embo- 
lization of depot retrebulbar cortico- 
steroid also caused central retinal 
artery occlusions.“ In our patient, 
there was no evidence of bleeding or 
embolization. Direct trauma to the 
ophthalmic artery or its branches 
might also induce spasm. In addition, 
it has been docamented that retrobul- 
bar injection ef lidocaine with epi- 
nephrine, and perhaps lidocaine alone, 
can reduce the ephthalmic artery pres- 
sure." In a patient with a sickling 
hemoglobinopathy, this decreased 
perfusion could lead to sickling and 
arterial occlusion. We have seen cen- 
tral retinal artery occlusions after 
retrobulbar lidocaine injections in 
three patients (two with sickle cell 
disease, one with diabetes mellitus) 
with no evidenee of retrobulbar bleed- 
ing; this subject will be discussed in 
another communication (Michael 
Klein, MD, and L.MJ., unpublished 
data, July 1980). Although the central 
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retinal artery reperfused in both our 
patients, many secondary peripheral 
retinal arteriolar occlusions remained. 
During the subsequent days, multiple 
salmon-patch hemorrhages developed 
in the distribution of these occluded 
peripheral arterioles. These unusual 
cases demonstrate that salmon-patch 
hemorrhages are a delayed complica- 
tion of peripheral retinal arteriolar 
occlusions, originating from a blowout 
of the infarcted vessels. It seems like- 
ly that reperfusion of the occluded 
arterioles is complicated by bleeding 
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because of ischemic damage to the 
vessel wall distal to the obstruction. 
Subsequent evolution of the salmon 
patehes into atrophic areas (schisis 
cavities) was also documented in case 
l. The red-salmon was gradually 
replaced by a white-yellow and com- 
plete resorption of the hemorrhage; 
atrophic areas of retina were seen 
with some refractile iridescent spots. 
As previously shown; these iridescent 
spots represent macrophages contain- 
ing blood breakdown products. The 
conversion of the fresh salmon-patch 
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A Biomicroscopic Evaluation 
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—— Vitreoretinal Relationship in Diabetic Retinopathy 





cr ak We m 


Masataka Takahashi, MD; Clement L. Trempe, MD; Kathleen Maguire, MD; J. Wallace MeMeel, MD 


è The vitreoretinal relationships of 312 
eyes with diabetic retinopathy were ana- 
lyzed statistically, based on the results of 
biomicroscopic observation and photog- 
raphy of the vitreous. Vitreous detach- 
ment usually occurs outside the temporal 
vascular arcades, and the macula subse- 
quently becomes involved in the midstage 
of the proliferative process. The incidence 
of no vitreous detachment and complete 
vitreous detachment are significantly low- 
er in proliferative retinopathy as com- 
pared with nonproliferative retinopathy. 
The incidence of partial vitreous detach- 
ment is significantly higher in proliferative 
than in nonproliferative retinopathy.The 
relatively high incidence of proliferation 
with no vitreous detachment indicates 
that vitreous detachment is not the sole 
triggering factor in the development of 
proliferative changes. However, partial 
vitreous detachment was shown, retro- 
spectively, to stimulate a rapid exacerba- 
tion of the proliferative process as com- 
pared with eyes having no vitreous 
detachment or complete vitreous detach- 
ment. 

(Arch Ophthalmol 99:241-245, 1981) 


e elose relationship between vit- 

reous contraction and the prolifer- 
ative process in diabetic retinopathy 
was described by Davis' and Tolentino 
et al" independently. These authors 
agreed that the vitreous may in- 
fluence the progression of prolifera- 
tive changes. 

The purposes of this study are to 
demonstrate the typical vitreous find- 
ings on slitlamp photographs and to 
analyze statistically the vitreoretinal 
relationship in eyes with diabetic reti- 
nopathy. To our knowledge, since clin- 
ically useful photographs of the 
vitreous in diabetic retinopathy have 
never been published previously, and a 
statistical analysis has not been here- 
tofore reported, this study should con- 
tribute to understanding the impor- 
tance of the relationship of the 
vitreous to diabetic retinopathy. 
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MATERIAL AND METHODS 


The posterior vitreous of 312 eyes in 187 
patients with varying degrees of diabetic 
retinopathy were studied and  photo- 
graphed by a slitlamp camera using a 
newly developed preset lens (El Bayadi- 
Kajiura lens). Details regarding this new 
technique have been described by Takaha- 
shi et al.’ Although the preset lens does not 
allow observation of the vitreous anterior 
to the equator, this presents little practical 
problem, since the posterior fundus is the 
primary site of involvement in prolifera- 
tive diabetic retinopathy.' 

The patients, 105 males and 82 females, 
were seen for vitreous study with photo- 
graphic documentation. Their ages ranged 
from 14 to 82 years (mean, 46 years). The 
duration of diabetes ranged from one to 49 
years (mean, 18 years). In none of the eyes 
was myopia greater than —5 diopters. 

The degree of proliferative change, as 
determined ophthalmoscopically, was clas- 
sified into one of five groups according to 
the system of Lee et al^ The condition of 
the vitreous, as assessed biomicroscopical- 
ly, was classified into one of three groups 
based on the position of the posterior 
vitreous cortex relative to the retina poste- 
rior to the equator. These groups included 
eyes with no vitreous detachment, partial 
detachment, and complete detachment. 
The third group comprised eyes in which 
the vitreous had become completely de- 
tached from the retina, with no fibrovascu- 
lar adhesions. In such cases, the vitreous 
was incapable of exerting traction. Our 
classification is a clinical one, in contradis- 
tinction to van Heuven's anatomic classifi- 
cation.® Therefore, we have continued to 
classify as a partial detachment the 
instance in which fibrovascular prolifera- 
tive tissue projecting into the vitreous 
cavity is still under traction, despite the 
fact that the posterior hyaloid surface 
itself is totally detached from the retina. 

A finding was statistically significant 
when the probability that it could have 
occurred by chance was less than 5%. The 
posterior vitreous of each patient was pho- 
tographed for objective evaluation. Eight 
cases were selected to demonstrate the 
typical vitreous condition. 


REPORT OF CASES 
No Vitreous Detachment 


CASE 1.—A 26-year-old woman had dia- 
betes of 12 years’ duration. The right eye 
(visual acuity, 20/20) had no proliferative 
changes (P,), but mild exudates and blot 
hemorrhages were observed. The vitreous 
was totally attached to the retina, with no 
localized vitreous detachment (Fig 1). The 
vitreous gel was slightly liquefied and 
degenerative opacities were seen through- 
out the vitreous cavity. 

Case 2.—A 37-year-old woman had been 
diabetic for 21 years. Ophthalmoscopic 


examination of the right eye (visual acuity, 
20/30) showed a flat, sheet-like fibrotie 
membrane that extended from the supero- 
temporal vascular arcade to the superior 
periphery (P,) Slitlamp examination 
showed the retina to be covered by a very 
thin fibrotie membrane. The vitreous was 
attached to the retina or fibrotic mem- 
brane. There was no optically empty space 
anterior or posterior to the fibrotic tissue 
(Fig 2). 


Partial Vitreous Detachment 


Case 3.—The right eye of a 23-year-old 
woman who had been diabetie for 12 years 
(visual acuity, 20/25) exhibited a moderate 
degree of fibrotic proliferative changes 
(P.). The vitreous was attached to the 
retina except in the area inferior to the 
inferotemporal vascular areade (Fig 3). 
There was no fibrovascular proliferation 
along the temporal vascular arcades. Blood 
from a fresh hemorrhage was trapped in 
the retrocortical space. 

CaskE 4.—A 24-year-old man who had 
diabetes of 24 years' duration had typical 
fibrovascular proliferation along the tem- 
poral vascular arcades (P.) in the right eye 
(visual acuity, 20/30). Biomicroscopic ex- 
amination showed vitreous detachment 
that extended from the fibrovascular tis- 
sue to the periphery (Fig 4 to 6). The 
vitreous remained attached to the retina 
within the temporal vascular arcades. The 
posterior hyaloid membrane was con- 
densed and taut. 

Case 5.—A 28-year-old man who had 
been diabetic for 22 years exhibited fibro- 
vascular proliferation that covered the pos- 
terior pole (P.) of the right eye (visual 
acuity, 20/70). The cortical vitreous was 
detached throughout the posterior pole and 
midperiphery except for persistent adhe- 
sion to the fibrotic are inferior to the optic 
disc. There was noticeable shrinkage of the 
vitreous gel, and the detached vitreous 
produced funnel-shaped traction (Fig 7). 
The posterior hyaloid membrane was taut 
and showed no ascension movement after 
eye movement. Traction retinal detach- 
ment was observed clearly around the pro- 
liferative tissue. 

CasE 6.—A 31-year-old woman who had 
been diabetic for 20 years had severe 
fibrovascular tissue at the optic dise 
extending over the papillomacular area 
(P,) in the right eye (visual acuity, eount- 
ing fingers). Biomicroscopic examination 
showed the vitreous to be noticeably 
shrunken, exhibiting funnekshaped trac- 
tion around the optic disc (Fig 8). New- 
vessel penetration into the vitreous gel was 
seen anterior to the disc. 


Complete Vitreous Detachment 


CASE 7.—A 64-year-old woman in whom 
diabetes developed at age 57 years exhib- 
ited a mild degree of diabetic retinopathy 
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Fig 1.—Case 1. Undetached vitreous in nonproliferative retinopathy. Liquefaction of 
vitreous gel is manifested by lacuna (A). Note small degenerative opacities (B). 


Fig 2.—Case 2. Undetached vitreous in proliferative retinopathy. Temporal vascular 
arcades are covered by thin, fibrotic membrane (A). Vitreous gel remaining attached to 
entire retina shows slight turbidity (B). Intravitreous membrane (C) demonstrated 
artificially by vitreous movement because shrinkage of vitreous gel is not advanced. 


Fig 3.—Case 3. Vitreous detachment restricted to outside temporal vascular arcades in 
proliferative retinopathy. Note blood from fresh hemorrhage (A) trapped behind 
detached cortex (B) inferior to inferotemporal vascular arcade (C). Mild hemorrhagic 
opacities (D) dispersed within vitreous gel inside temporal vascular arcades. 


Fig 4.—Case 4. Vitreous traction at area of fibrotic proliferation along temporal vascular 
arcades. Vertical optical section through macula: superior to superotemporal vascular 
arcade (A). Note vitreous detachment (C) confined to area outside temporal vascular 
arcades. 


Fig 5.—Case 4. Vitreous traction at area of fibrotic proliferation along temporal vascular 
arcades. Vertical optical section through macula: superior to superotemporal vascular 
arcade (A) and inside temporal vascular arcade and inferior to inferotemporal vascular 
arcade (B). 


Fig 6.—Case 4. Vitreous traction at area of fibrotic proliferation along temporal vascular 
arcades. Vertical optical section through macula: inside temporal vascular arcade and 
inferior to inferotemporal vascular arcade (B). Note vitreous detachment (C) confined to 
area outside temporal vascular arcades. 


Fig 7.—Case 5. Vitreous traction on area of massive fibrovascular proliferation. Note tight 
adhesion between vitreous (A) and fibrovascular tissue (B). Detached cortex (C) is taut, 
and intravitreous membrane cannot be demonstrated by eye movement because of 
advanced shrinkage of vitreous gel. 


Fig 8.—Case 6. Funnel-shaped traction around optic disc with intravitreous growth of 
new vessels. Retina (A) is elevated due to vitreous traction (B) adjacent to optic disc (C). 
Note hemorrhagic opacities (D) as well as new-vessel growth into vitreous gel (E) over 
optic disc. À 


Fig 9.—Case 7. Complete vitreous detachment in nonproliferative retinopathy. Vitreous 
(A) is detached from retina (B), exhibiting typical ascension movement of posterior 
hyaloid membrane (C). 


without proliferative changes (P,) in the 
right eye (visual acuity, 20/25). Biomicro- 
scopically, the vitreous was detached 
throughout the fundus posterior to the 
equator (Fig 9). There was no vitreoretinal 
adhesion, and the posterior hyaloid mem- 
brane showed typical ascension move- 
ment. 


PREDICTABLE AREAS 
OF PARTIAL VITREOUS 
DETACHMENT 


The statistics show that the inci- 
dence of partial vitreous detachment 
is significantly different in the fol- 
lowing four anatemic areas of the 
fundus: (1) outside the temporal vas- 
cular areades (98.5%); (2) along the 
temporal arcades (36.4%); (3) inside 
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the temporal vascular arcades (54.5%); 
and (4) around the optic disc (8.8%) 
(Fig 10). The significant difference 
between each ineidence, as deter- 
mined by the x? test, is P — .001, with 
a slightly lower value of P —.01 
between the incidences along the tem- 
poral vascular arcades and inside the 
temporal vascular arcades. 

Of the 130 eyes with vitreous 
detachment outside the temporal vas- 
cular arcades, 60 (46.2%) showed the 
detachment to be restricted to the 
area outside the arcades, whereas only 
two (2.8%) of 72 eyes with detachment 
inside the arcades showed the detach- 
ment to be confined to that area. This 
represents a statistically significant 





Optic Disc 





Fig 10.—Anatomic incidence of vitreous 
detachment in eyes with partial vitreous 
detachment (total, 132 eyes): A, indicates 
area outside temporal vascular arcades 
(130 eyes = 98.526); B, area inside tempo- 
ral vascular arcades (72 eyes = 54.596); 
C, area along temporal vascular arcades 
(48 eyes — 36.495); and D, optic disc (five 
eyes = 3.8%). 


No: of Eyes 


Degree of Proliferation 





Fig 11.—Location of partial vitreous de- 
tachment related to degree of prolifer- 
ation: vitreous detachment restricted to 
area outside temporal vascular arcades 
(open column) aad vitreous detachment 
both outside and insice temporal vascular 
arcades (shaded column). 


difference (P < 001). 

In eyes showing early proliferation 
(P, to P,) and partial vitreous detach- 
ment, there is a much higher incidence 
of vitreous detachment restricted to 
the area outside the temporal vascular 
arcades (26 of 35 eyes; 74.3%) (Fig 11). 
However, once the proliferation has 
progressed to P, to P,, there is a 
statistically signifieant reversal in 
this proportion, with the larger num- 
ber of eyes showmg extension of 
vitreous detachment to the area in- 
side the temporal vascular arcades (61 
of 95 eyes; 64.2%) (P — .001). This may 
indicate that the P, stage represents 
the critical pointat which extension of 
vitreous detachment to the area inside 
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Table 1.—Vitreous Condition as Related to Age, Onset, and Duration of 
Diabetes* 


No Vitreous 
Detachment (N) 


28.0 + 19.0 (148)7 


Age at onset of 
diabetes, 
mean + SD, yr 


Duration of 17.7 + 9.9 (148) 
diabetes, 
mean + SD, yr 
Age at vitreous 
examination, 
mean + SD, yr 


45.8 + 17.1 (150) 


P< .05 


Complete Vitreous 
Detachment (N) 
43.5 + 20.0 (30) 


Partial Vitreous 
Detachment (N) 


21.6 + 15.8 (131)f 


—— 
P < .01 


P < .001 


19.7 + 8.6 (131)} 14.5 + 8.4 (30) 


l 


P « .01 


41.3 + 13.5 (132) 58.0 + 15.2 (30) 


P — .001 





*Significance of difference between each value within each column is determined by paired t 


test. 


TEyes without known age at onset of diabetes were excluded. 


Table 2.—Vitreous Condition as Related to Degree of Proliferation 


No Vitreous 
Detachment (96) 


P 
P, 


P, 
P, 
P, 
Total 150 


Partial Vitreous 
Detachment (%) 





Complete Vitreous 
Detachment (%) 


26 (21.8) 


Total (%) 
119 (100) 


193 (100) 


Table 3.—Retrospective Course of Proliferation in 149 Eyes 


No Vitreous 
Detachment (%) 


Stable or 
regressed 


Progressed 


53 (53.5) 
9 (18) 


the arcades is likely to begin. Of the 60 
eyes with vitreous detachment re- 
stricted to outside the temporal vascu- 
lar arcades, 30 eyes (50%) exhibited no 
fibrovascular tissue along the vessels, 
which would prevent centripetal vit- 
reous detachment. 

In the 127 eyes without vitreous 
detachment around the optic disc, 61 
(48%) had vitreous traction at a fibro- 
vascular lesion on the optic dise or 
along fibrovascular tissue adjacent to 
the disc, 60 (47.2%) showed vitreous 
detachment to be restricted to the 
area outside the temporal vascular 
arcades, and six eyes could not be 
characterized. 


INFLUENCE OF AGE AND 
DURATION OF DIABETES ON 
VITREORETINAL RELATIONSHIP 


The age at onset of diabetes, the 
duration of diabetes, and the age at 
the time of vitreous examination were 
analyzed statistically to determine 
whether these factors correlate with 
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Partial Vitreous 
Detachment (%) 


32 (32.3) 
40 (80) 





Complete Vitreous 


Detachment (%) Total (%) 


14 (14.1) 
1 (2) 


99 (100) 
50 (100) 


the different vitreous conditions. 

The average age at onset of dia- 
betes is highest in the complete 
vitreous detachment group and lowest 
in the partial vitreous detachment 
group (Table 1). The paired ¢ test 
showed considerable differences in 
the ages of patients in each group. 
The data indicate a noticeable in- 
crease in complete vitreous detach- 
ment with advancing age. 

The average duration of diabetes is 
longest in the partial vitreous detach- 
ment group and shortest in the com- 
plete vitreous detachment group (Ta- 
ble 1). The duration of diabetes was 
not found to be signifieantly different 
in patients with either no vitreous 
detachment or partial vitreous detach- 
ment. However, the duration of dia- 
betes was considerably shorter in 
patients with complete vitreous de- 
tachment than in those with partial 
vitreous detachment. 

The age at which vitreous examina- 
tion was performed is significantly 


awn 


higher in the complete vitreous 
detachment group than in the other 
groups (Table 1). This may be due to 
the later onset of diabetes in patients 
with complete vitreous detacament. 
There is no significant difference 
between the groups with no vitreous 
detachment or partial vitreous detach- 
ment. 


COMPARISON OF 
VITREORETINAL RELATIONSHIP 
IN NONPROLIFERATIVE AND 
PROLIFERATIVE RETINOPATHY 


In nonproliferative retinopathy, a 
great majority of eyes show either no 
vitreous detachment (70.6%) cr com- 
plete vitreous detachment (21.8%) (Ta- 
ble 2). In proliferative retinopathy, 
partial vitreous detachment (63.7%) or 
no vitreous detachment (34.2%) is 
found almost exclusively. Partial vit- 
reous detachment has a signiticantly 
greater incidence in proliferative reti- 
nopathy than in nonproliferative reti- 
nopathy (P < .001). In contrast, com- 
plete vitreous detachment shows a 
significantly greater incidence in non- 
proliferative retinopathy than in pro- 
liferative retinopathy (P < .001). 
These data indicate that the partially 
detached vitreous has considerably 
more influence on proliferative 
changes than the completely detached 
vitreous. Although the incidence of 
totally attached vitreous is signifi- 
cantly greater in eyes with nonprolif- 
erative changes (P < .001), it is inter- 
esting that more than one third of the 
eyes with proliferative changes also 
show a totally attached vitreous. 


DEGREE OF PROLIFERATION VS 
VITREORETINAL RELATIONSHIP 


The relationship between the de- 
gree of proliferative changes and the 
vitreous condition is remarkable. The 
incidence of complete vitreous detach- 
ment is highest with nonproliferative 
retinopathy, whereas the incidence of 
partial vitreous detachment is highest 
with a moderate degree of prolifera- 
tive retinopathy (P. to P,) (Table 2). 
No severe proliferative changes were 
observed in the complete vitreous 
detachment group. 

The course of proliferative changes 
of 149 eyes followed up retrospectively 
for six months or longer is given in 
Table 3. In comparison with the eyes 
having unchanged or regressed prolif- 
erative changes, the incidence of pro- 
gressive changes is significantly low- 
er in the group with no vitreous 
detachment (P < .001) and the group 
with complete vitreous detachment 
(P < .05), whereas it is significantly 
higher in the group with partial 
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mm 
vitreous detachment (P < .001). The t 
test shows no significant difference in 
the follow-up period between the 
three groups. 


COMMENT 


To eur knowleege, slitlamp photo- 
graphs of the pesterior vitreous in 
diabetic retinopathy have never been 
published. The wtreous in diabetic 
retinopathy is ideally examined with 
our technique in v-ew cf the consisten- 
cy of findings, tke shrinkage of the 
vitreous gel with condensation of the 
posterior hyaloid membrane, and the 
increased reflectivity of the illumina- 
tion light. Vitreous photographs will 
be helpful in the »bjeetive evaluation 
of the vitreoretinal relationship in 
diabetic retinopatay. 

Davis' reportec that vitreous de- 
tachment usually »egins near the pos- 
terior pole and sp-eads to the periph- 
ery. However, our statistics indicate 
that vitreous detachment usually be- 
gins in the midpesiphery. Tight adhe- 
sion between the vitreous and fibro- 
vascular tissue along the temporal 
vascular arcades prevents a contig- 
uous, smooth vitreous shrinkage with 
or without furthe- elevation of fibro- 
vascular tissue along the temporal 
vascular areades. This finding is sup- 
ported by the fact that the incidence 
of vitreous detachment is lower along 
the areades than inside them. Even 
when there is no fibrovascular tissue 
along the temporal vascular arcades, 
vitreous detachment with subhyaloid 
hemorrhage rarely extends inside the 
temporal vascular arcades. 

The significantly lower incidence of 
vitreous detachment from the optic 
dise may be due to more than just 
tight adhesions between the vitreous 
and fibrovascular tissue around the 
optic disc, as desembed by Davis.’ The 
restriction of vitreous detachment to 
the midperiphery without extension 
to the posterior »ole, even without 
fibrovascular adhesions, as shown by 
this study, may bea contributing fac- 
tor. 

It is well known that posterior 
vitreous detachment occurs with in- 
creasing frequency after age 40 
years.’* The average age at onset of 
diabetes is more t3an 40 years in the 
group with complete v:treous detach- 
ment, whereas it is less than 30 years 
in the other groups. Therefore, the 
normal aging precess may greatly 
influenee the development of com- 
plete vitreous detachment in this 
group. The statistically significant 
lower age of patients in the partial 
vitreous detachment group suggests 
that factors other than age must be 
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involved in the evolution of detach- 
ment. 

The statisties show that the dura- 
tion of diabetes has no influence on 
the development of partial vitreous 
detachment. This indicates that the 
duration of diabetes may not play as 
important a role in the proliferative 
process as does the age at onset of 
diabetes. 

There is no significant difference in 
the age at which the vitreous exami- 
nation was performed between the 
group with no vitreous detachment 
and the group with partial vitreous 
detachment. The data indicate that 
both groups are influenced by similar 
aging changes in the vitreous. 

In nonproliferative retinopathy, 
either no vitreous detachment or com- 
plete vitreous detachment was found 


most often. Tolentino et al? reported 


that 73.8% of 42 eyes with nonprolifer- 
ative diabetie retinopathy showed no 
posterior vitreous detachment. This 
incidence is compatible with that 
found in this study (70.6%). When 
considering the probable influence of 
the normal aging process on the devel- 
opment of complete vitreous detach- 
ment and the extremely low incidence 
of partial vitreous detachment, a sim- 
ple progression from no detachment 
to complete detachment via a stage of 
partial detachment is highly unlikely 
in  nonproliferative retinopathy. 
Therefore, it is probable that prolifer- 
ative retinopathy develops in eyes 
with nonproliferative retinopathy in 
the absence of vitreous detachment, 
and that partial vitreous detachment 
ultimately occurs because of vitreous 
shrinkage. 

If partial vitreous detachment was 
the inciting factor in the development 
of proliferative changes, one would 
expect to see a significantly higher 
incidence of nonproliferative retinop- 
athy with partial vitreous detach- 
ment. This is so because a certain 
number of patients in the early stage 
of detachment would not yet show 
proliferation. 

Our statistics indicate that the inci- 
dence of no vitreous detachment is 
significantly higher than complete 
vitreous detachment in proliferative 
retinopathy. This supports biomicro- 
scopic observations by Davis! and 
Tolentino et al* that the proliferative 
process precedes vitreous detachment. 
On biomicroscopic examination, newly 
formed tissue is seldom located om the 
surface of the retina in eyes with 
complete vitreous detachment. How- 
ever, this does not negate the close 
relationship between vitreous detach- 
ment and the proliferative process. 
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This retrospective study clearly 
indicates that the progression of pro- 
liferative change is significantly slow- 
er in patients without vitreous detach- 
ment and in those with complete 
vitreous detachment. In cases of par- 
tial vitreous detachment, proliferation 
is more rapid. Consequently, it can be 
shown that partial vitreous detach- 
ment promotes and aggravates the 
proliferative process, but does not 
trigger its onset. Presumably, vit- 
reous shrinkage and contraction pre- 
dispose the eye to progressive prolif- 
eration when the vitreous is not 
detached. According to our study, 
complete vitreeus detachment does 
not influence the onset.or progression 
of proliferation. As long as the 
vitreous is attached to the entire reti- 
na without new vessels growing into 
the vitreous gel, the progression of the 
proliferative course is very slow and 
minimal. 

Vitreous examination has been a 
long-neglected part of the ophthalmic 
examination of patients with diabetic 
retinopathy. This study indicates that 
proper vitreous examination is imper- 
ative in these patients. Although 
those with partial detachment are the 
most prone to aetive changes, patients 
with no vitreous detachment may pro- 
gress to partial detachment and, thus, 
may need more frequent examina- 
tions. Perhaps, the patients with com- 
plete vitreous detachment with no 
potential for vitreous traction need to 
be seen less often. 


Charles L. Schepens, MD, Robert J. Brock- 
hurst, MD, H. MacKenzie Freeman, MD, Ronald 
C. Pruett, MD, and Felipe I. Tolentino, MD, 
allowed us to examine their patients. 
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TEPUWESISU ear 


Linear Streaks of the Equator in the Presumed 


Ocular Histoplasmosis Syndrome 


James A. Fountain, MD, Theodore F. Schlaegel, Jr, MD 


€ A fourth sign of the presumed ocular 
histoplasmosis syndrome (POHS), pe- 
ripheral streak lesions, is added to the 
common triad of disseminated punched- 
out atrophic spots, peripapillary atrophy, 
and macular disciform lesions. The 
streaks are of variable length, width, and 
pigmentation. They are almost invariably 
in the equatorial region and oriented par- 
allel to the ora serrata. Streak lesions 
were found in 5.0% of patients with the 
POHS. 

(Arch Ophthalmol 99:246-248, 1981) 


The early linkage of a hemorrhagic 

macular lesion with a positive his- 
toplasmin skin test' and later efforts 
by Maumenee, Woods and Wahlen; 
Schlaegel et al; and Schlaegel and 
Kenney? led to the recognition of the 
presumed ocular histoplasmosis syn- 
drome (POHS). Most commonly, this 
syndrome consists of multiple flat, 
sharply delineated, variably pig- 
mented, atrophic lesions (referred to 
hereafter as "histo spots") seen oph- 
thalmoscopically in the posterior and 
peripheral ocular fundus. The distri- 
bution of histo spots has been de- 
scribed as random with increased 
numbers posterior to the equator.® 
Peripapillary chorioretinal scarring is 
frequently present, and a vision- 
threatening hemorrhagic maculopa- 
thy associated with this syndrome is 
well recognized. The purpose of this 
report is to document the ophthalmo- 
scopic characteristics of another pat- 
tern of peripheral choroiditis in this 
syndrome, ie, a linear streak pattern. 


SUBJECTS AND METHODS 


The patient population was drawn from 
the Uveitis Service of the Ophthalmology 
Department of Indiana University Medical 
School, Indianapolis. This unit is a referral 
service in which approximately 130 pa- 
tients with POHS are seen every year. 
Each patient is given a thorough examina- 
tion consisting of visual acuity testing, 
Amsler’s grid and tangent screen field 
testing, photostress testing, slitlamp ex- 
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amination, and dilated pupil direct, indi- 
rect, and Goldmann contact lens or Hruby 
lens ophthalmoscopy. Fluorescein angiog- 
raphy is performed extensively. When 
patients with streak lesions were seen, a 
thorough photographic documentation 
with the fundus camera was done. These 
photographs and the clinical examination 
results were used to evaluate the streak 
lesions. Measurements were taken from 
the photographs. 

The histoplasmin skin test is not used to 
confirm the diagnosis of POHS because of 
the high rate of positive responses in our 
endemic population and because the POHS 
is readily recognized by clinical examina- 
tion. 


RESULTS 


In the period from Jan 1, 1976, to 
Jan 1, 1980, five hundred twenty-six 


10 


No. of Patients 
On 


0-10 11-20 21-30 31-40 


cases meeting the criteria for having 
the POHS were found in the files of 
the Uveitis Service. Twenty-six of 
these 526 patients with POHS had 
streak lesions in their fundi. Since 
these lesions were frequently »ilater- 
al, there were a total of 36 eyes. There 
were 11 male and 15 female subjects. 
Ages of the patients ranged from 12 
to 66 years, with an average of 26 
years. The age distribution is shown 
in Fig 1. This distribution is skewed to 
the younger side, compared with all 
cases diagnosed as POHS in our clinic 
(P = .08). The streaks were found in 
the right eye of eight patients, in the 
left eye of eight patients, and were 
bilateral in ten patients. The streaks 
seemed to result from a loss of chorio- 
capillaris and retinal pigment epithe- 











41-50 51-60 61-70 71-80 


Age, yr 


Fig 1.—Age distribution by decade of patients with streaks and presumed ocular 


histoplasmosis syndrome. 
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lium. At no time were overlying reti- 
nal or vitreous changes noted. The 
streaks were parallel to the ora serra- 
ta in 34 (94%) of 36 eyes and at an 
oblique angle to the ora in two (6%) of 
36 eyes. No streaks were seen running 
perpendicular to the ora. All streaks 
were generally equatorial in position. 
Streaks in 22 (61%) of 36 eyes coursed 
within 2 disc diameters of a line 
formed by the ampullae of the vortex 
veins. The majority (18 [82%] of 22 
eyes) of these streaks were anterior to 
the ampullae (Fig 2). In the remaining 
eyes, 14 (39%) of 36, the streaks were 
all in the middle or far part of the 
periphery, but a precise antero- 
posterior position could not be as- 
signed. Involvement of the four quad- 
rants was about equak 30% of streaks 
involved the superotemporal quad- 
rant, 24% the superonasal quadrant, 
26% the inferotemporal quadrant, and 
20% the inferonasal quadrant. 

Streak pigmentation was variable. 
A completely depigmented line show- 
ing large choroidal vessels crossing 
perpendicularly (Fig 3) was most com- 
monly (21 [58%] of 36 eyes) observed. 
When present, the amount of pigment 
varied widely from eye to eye and was 





Fig 3.—Large choroidal vessels cross per- 
pendicular to direction of streak. 





Fig 6.—Multiple streaks roughly parallel to 
each other and to equator. 
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usually spotty in character (Fig 4). 
Occasionally (in three [8%] of 36 eyes), 
heavily pigmented streaks were ob- 
served. Most of the streaks were 
smooth without interruptions along 
their entire length (in 27 [75%] of 36 
eyes), but occasionally, they were 
interrupted or broken (in nine [25%] of 
36 eyes) and resembled an alignment 
or row of histo spots (Fig 5). Infre- 
quently (in three [8%] of 36 eyes), 
multiple streaks were seen in the 
same eye. These were, invariably, par- 





Fig 2.—Typical streak just anteror to 
ampulla in equatorial region. 





Fig 4.—Spotty moderate pigmentation of 
streak. 


allel to each other and to the ora (Fig 
6). 

The length of the streaks varied 
from half of a clock hour to 11 clock 
hours. The average length was 3.3 
cloek hours, cr just more than one 
quadrant. The width was compared 
with that of ore vein width at the disc 
margin (125 m). The width varied 
from 150 (Fig 7) to 1,500 um (Fig 8). 

In 1966, Asbury’ presented a rating 
system to classify funci on how closely 
they fit the POHS. High Asbury rat- 
ings (grades 4 or 3) indicate typical 
POHS. Grades 0, 1, and 2 indicate 
fewer or atypical fundus findings con- 
sistent with a diagnosis of POHS. As 
noted in Table 1, 91% of our patients 
with streaks had an Asbury grade of 3 
or 4, and more than 5#% had a grade 
of 4. 

The true incidence of streak forma- 
tion in the POHS is difficult to calcu- 
late. From Jan 1, 1976, to Jan 1, 1980, 
five hundred twenty-six conditions 
diagnosed as POHS were seen. Of 
these, 26 patiemts had linear streaks in 
one or both eyes. Thus, the incidence 
was 5% in patients seen in our clinic. 
Most of these patients were referred 
because of macalar complications. The 








Fig 7.—Example of narrow presumec ocu- 
lar histoplasmosis syndrome streak (200 


um). 
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Fig 8.—Wide streak (1,500 um). 
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Relationship of Assigned Asbury 
Grade to Patients With 
Presumed Ocular, Histoplasmosis 
Syndrome (POHS) 


9o of Patients 
With POHS 
Streaks 


% of All 


Asbury Patients With 


Grade 


*These patients had peripapillary changes 
only. 


incidence of POHS streaks in asymp- 
tomatic patients is unknown. 

Twenty-two (85%) of 26 of our 
patients with the POHS had a macular 
serous or hemorrhagic disciform le- 
sion in one or both eyes. Of these 22 
patients (44 eyes), 20 (45%) of 44 had a 
macular lesion and a streak lesion, ten 
(23%) of 44 had a streak lesion but no 
macular lesion, ten (23%) of 44 had a 
macular lesion with no streak lesion, 
and four (9%) of 44 had neither a 
streak nor a macular lesion. Because 
of the small numbers and the referral 
nature of our practice, we are unable 
to speculate whether patients with 
POHS and peripheral streaks are 
more likely to have macular involve- 
ment. 


COMMENT 


Streaking in the POHS seems most 
likely the result of linear aggregation 
of histo spots.‘ 

Smith et al* documented the various 
forms and patterns of peripheral cho- 
roiditis, and a linear streak pattern 
was noted. Gass’ mentions an occa- 
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sional peculiar circumferential or 
linear arrangement near the equator. 
Maumenee’’ commented on the rare 
formation of a circular band near the 
equator of the fundus in the POHS. 

Nozik and Dorsch" described two 
children in whom there were punched- 
out lesions in the fundus and peripher- 
al linear streaks very similar to those 
described here. The “long, sword-like 
streak just posterior to the equa- 
tor... with the long axis parallel to 
the ora serrata" description matches 
exactly the majority of streak lesions 
seen in our patients with the POHS. 
The patients of Nozik and Dorsch 
were atypical for the POHS because of 
cells in the media, its oecurrence in 
childhood, and macular and disc ede- 
ma in one patient. While these signs 
of inflammation and edema are more 
consistent with a diagnosis of birdshot 
retinochoroidopathy, as recently de- 
scribed by Ryan and Maumenee," the 
peripheral spots of the patients of 
Nozik and Dorsch seem to have the 
atrophic appearance characteristic of 
the POHS. In addition, pigment 
clumping is seen at the edge of the 
peripheral lesions in the patients of 
Nozik and Dorsch, a finding not seen 
in the birdshot retinochoroidopathy 
syndrome." 

Speculation concerning the causes 
of streak formation must take into 
account the almost invariable orienta- 
tion of these streak lesions parallel to 
the ora serrata with a location in the 
equatorial region. Recent studies'*"” 
demonstrating a functionally seg- 
mented blood supply of the choriocap- 
illaris help to explain the random dis- 
tribution of histo spots but do not 
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shares the same orienta-ion (parallel 
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ral depression and indirect ophthal- 
moscopy demonstrate the retinzl thin- 
ning characteristic of lattice 
degeneration. 

A further cause of streak lesions in 
the fundus is migratirg parasites. 
Botfly larvae of the order Diptera are 
the most frequently reported cause of 
linear lesions." However, trema- 
todes** have occasionally been re- 
ported. Generally, these depigmented 
tracks are easily differentiated from 
POHS streaks by the rendomness of 
their courses and frequent crisscross 
patterns. Occasionally, the organism 
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Other causes of linear streaks in the 
fundus are retinal and choroidal 
detachment,**** demarcation lines, an- 
gioid streaks,^^" and choroidal rup- 
ture. Distinctive clinical findings 
make these lesions easy to differen- 
tiate from the linear streaks of the 
POHS. 
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Aphakic Cystoid Macular Edema in Children 


David V. Poer, MD; Eugene M. Helveston, MD; Forrest D. Ellis, MD 


è Twenty-five eyes of 18 pediatric 
patients (aged 7⁄2 months to 14 years 8 
months) who had had cataract extractions 
were examined for evidence of cystoid 
macular edema (CME) with fluorescein 
angiography. No patient showed CME 
when studied from five weeks to four 
years after surgery. One patient with Pe- 
ter's anomaly, glaucoma, and chronic iri- 
docyclitis had intense fluorescence of the 
aqueous and vitreous that precluded eval- 
uation of the macula. Even if this patient is 
assumed te have had CME, its incidence 
in our population of aphakic pediatric 
patients was no more than 4%. 

(Arch Ophthalmo: 99:249-252, 1981) 


ystoid macular edema (CME) is not 

uncommon following cataract ex- 
traction in adults. From 2% to 15% of 
adult aphakic patients experience at 
least transient reduction of visual acu- 
ity from CME, usvally within the first 
six months after surgery.'? About 
20% to 60% of adult aphakie patients 
have CME that is detectable by fluo- 
rescein angiography at some time 
after cataract ex-raction.'"" If the 
incidence of CME is the same in chil- 
dren as it is in adults, undetected 
CME could be one reason for amblyo- 
pia following uniateral cataract ex- 
traction in young children. Children 
seldom complain ef decreased vision, 
particularly if it is unilateral, and are 
much less likely taan adults to bring 
symptoms of CMF to the attention of 
the ophthalmologist. Consequently, 
postoperative apkakic CME in chil- 
dren could be easily overlooked. The 
purpose of this sudy was to deter- 
mine with fluorescein angiography 
the incidence of CME after cataract 
extraction in children. 


PATIENTS AND METHODS 


We contacted patients who had had cata- 
ract extractions or secondary intraocular 
procedures within the preceding six 
months. We recordee various clinical, oper- 
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ative, and postoperative measurements 
before performing intravenous (IV; fluo- 
rescein angiography (Tables 1 and 2). After 
both pupils were dilated with 10% phenyl- 
ephrine hydrochloride (Neo-Synephrine), 
1% tropicamide (Mydriacyl), or 1% eyclo- 
pentolate hydrochloride (Cyclogyl), photo- 
graphs were taken of the posterior poles of 
both eyes of all patients. Fluorescein angi- 
ography was recorded on black-and-white 
instant-processing film with a fundus 
camera equipped with standard, matched, 
excitatory and barrier filters. A 10% sodi- 
um fluorescein solution (1 mL/13.6 kg of 
body weight) was injected IV. Photographs 
were taken of the early elimination phase 
(from two to four minutes) and late elimi- 
nation phase (12 to 20 minutes). If surgery 
had been unilateral, the eye not operated 
on served as a control If high-quality 
photographs of the macula could not be 
obtained, indirect ophthalmoscopy with a 
cobalt blue light source and yellow filters 
(Wratten 15) in the eyepieces was used to 
detect macular fluorescence. Our criterion 
for the presence of CME was macular 
fluorescence greater in the late phase than 
in the early phase when evaluated photo- 
graphically or late fluorescence im the 
macula greater than in the surrounding 
background fluorescence when examined 
with indirect ophthalmoscopy. We did not 
require the presence of the classic geomet- 
ric, stellate appearance with cystic 
spaces.'* 

Congenital cataracts were defined as 
cataracts with onset in infancy or child- 
hood. Juvenile familial cataracts ditered 
from the congenital category only in their 
tendency to develop in early childhooc with 
a family history of early cataracts. Other 
categories included cataracts of the trau- 
matie, rubella, persistent hyperplastie pri- 
mary vitreous types, and subluxated clear 
lenses. 


RESULTS 
Age, Sex, and Eye Involved 


Eighteen patients, representing 25 
operated-on eyes, were examined. The 
mean age as measured from the time 
of the latest surgery was 7.1 years 
(range, 7!? months to 14 years 8 
months). There were 12 boys and six 
girls, with 13 right eyes and 12 left 


eyes (Tables 1 and 2). 
Types of Cataracts 


Figure 1 correlates ages of patients 
with types of cataracts. Five patients 
with ten congenital cataracts had no 
known or associated ocular pathologie 
condition. Case 5, also classified as con- 


genital, was unilateral Peters' anoma- 
ly. Two patients (cases 10 and 16) had 
bilateral juvenile familial cataracts. 
Traumatic cataracts were present in 
foureyesof fourpatients, all boys(cases 
2, 11, 15, and 17); all of these had had 
previous hyphemas: twe from BB inju- 
ries and one associated with a corneal 
laceration. The four cataracts asso- 
ciated with persistent hyperplastic pri- 
mary vitreous were unilateral (cases 12, 
13,14,and 18). Onesubluxated clear lens 
of undetermined cause (case 3) and one 
rubella cataract (case 7) completed the 
series of 25 eyes. 


Surgical Procedures 


The 25 eyes kad a total of 35 opera- 
tive procedures (mean, 1.4) performed 
for cataracts cr secondary opacities 
(Tables 1 and 2). Fifteen eyes had only 
one procedure performed by discission 
and aspiration procedures as de- 
scribed by Helveston.'* In cases 5, 13, 
and 18, a vitrectomy instrument (Ocu- 
tome [Berkeley Bio-Engineering Inc]) 
was used for leasectomy and anterior 
vitrectomy. The seven remaining eyes 
had a total of 17 procedures, including 
initial cataract aspiration and later 
removal of Elsehnig’s pearls or sec- 
ondary membranes. The vitrectomy 
instrument was used in two of these 
eyes (cases 4 and 11). All corneal inci- 
sions were made with the needle knife 
and a-chymotrypsin was not used. 
Postoperative treatment consisted of 
topieal atropine-drops, a topical broad- 
spectrum antibiotic, and often a topi- 
cal steroid. Onlv one patient (case 5) 
received topical epinephrine for in- 
traocular pressure control. No patient 
received oral steroid or indometha- 
cin. 


Status of Vitreous 
and Posterior Capsule 


Only seven of 25 eyes (28%), all of 
which had undergone standard discis- 
sion and aspiration procedures, had an 
intact posterior capsule postoperative- 
ly (Table 3). The 18 remaining eyes 
had a vitreous strand to the wound 
(12%), anterior displacement of the 
vitreous into the anterior chamber 
(28%), or vitreous posterior to the 
plane of the iris(32%), numbering 3, 7, 
and 8, respectively. 
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Pearls Vitrectomy Prematurity, low birth weight 
instrument 
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Vitrectomy 
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Peters' anomaly, glaucoma, rido- 
cyclitis, band-shaped kera-opa- 
thy 


None 










6/F R C 4 0 11 7 3 Membrane D&A 
Membrane D&A 


Membrane D&A 












Pigmentary retinopathy, dea:- 
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9 Cataract D&A Bilateral nystagmus 
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*Abbreviations are as follows: C, congenital cataract; R, rubella cataract 


persistent hyperplastic primary vitreous. 


TStandard discission and aspiration (D&A) of cataracts ma 


instrument used as indicated. 


Visual Acuity 


The visual acuities recorded in 
Table 2 represent the latest and best 
corrected postoperative acuities pre- 
ceding fluorescein angiography. 


Fluorescein Angiography 


Figure 2 shows the postoperative 
intervals before fluorescein angiogra- 
phy. There was a mean interval of 30 
weeks, a median of 22 weeks, and a 
range of five weeks to four years. All 
cases were recorded on instant-pro- 
cessing film except case 18, in which, 
because of poor patient cooperation, 
the only examination was with indi- 
rect ophthalmoscopy. No patient 
showed CME. Patient 5 had so much 
fluorescent flare in the aqueous and 
vitreous that clear examination of the 
macula was impossible with photo- 
graphic or ophthalmoscopie tech- 
niques. If one assumes that CME was 
present in patient 5—an eye that was 
seriously affected by Peters’ anomaly, 
glaucoma, iridocyclitis, and calcific 
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JF s ge 14 Cataract D&A None 
JF QA “ire 14 Cataract D&A 
instrument 
12/F R PHPV sf Pi 13 0 1 Cataract D&A Microphthalmos 
13/F R PHPV i6 pike 1 8 1 Cataract Vitrectomy Microphthalmos 
instrument 
16/M R JF ais Vi 5 7 1 Cataract D&A None 
L JF Zi Y 5 7 1 Cataract D&A 
membrane 
18/M R PHPV wo iua] 1 3 1 Cataract Vitrectomy Microphthalmos 
instrument 





band-shaped keratopathy-the inci- 
dence of aphakic pediatric CME in 
this series was no more than 4%. 


COMMENT 


Many articles have been published 
concerning the mechanism and inci- 
dence of aphakie CME in adults. 
Irvine," in 1953, originally believed 
that CME was caused by traction on 
the macula as a result of adhesions of 
vitreous to the wound. Later, in 1965, 
Tolentino and Schepens? and oth- 
ers" supported this idea. Gass and 
Norton, in 1966'* and in a follow-up 
study in 1969, and others**!:*:» 
believed that traction was not as 
important as were vitreal and uveal 
inflammation and abnormal vascular 
permeability in the macula. Martin et 
al” believed that cyclitis, retinal phle- 
bitis, and posterior vitreous detach- 
ment were the major factors. Many 
have confirmed that there is a higher 
incidence of CME in diabetic and 
hypertensive patients. *"'*? Addi- 














; T, traumatic cataract; JF, juvenile familial; S, subluxated cataract: PHPV, 


y include incision of secondary membranes and aspiration of Elschnig's pearls." V trectomy 


tional risk factors that have been 
implieated include blue irides, in- 
creasing age," intracapsular sur- 
gery,™™ posterior capsulectomy?*?* or 
retained cortex in extracapsular sur- 
gery,” disturbed or los: vit- 
reous,'*5'7?'7* postoperative hyphe- 
ma’ or hypotony," delayed rupture of 
the hyloid face,'**'*? liquid vit- 
reous,'*?^ and the use of topical epi- 
nephrine.** 

Extracapsular technique by phaco- 
emulsification in adults has a greatly 
reduced incidence of CME,” when 
compared with intracapsular tech- 
nique, and is reported te be about 22% 
when examined with fluorescein an- 
glography,” which is roughly half that 
usually reported in intracapsular 
cases, ^^!" Protection cf the intact 
anterior hyloid face by the intaet pos- 
terior capsule may account for the 
apparently lower incidence of CME in 
extracapsular surgery. Extracapsular 
surgery in adults, particularly when 
done by phacoemulsification, is not 
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Visual Acuity; Postoperative 
Status Status Interval Before 
of Posterior of Vitreous Status Eye Eye Fluorescein Cystoid 
Case Eye Capsule Face* of Pupil Operated on Not Operated on Angiography, wk Macular Edemat 
1 R Broken A Round F&F a. 18 None 
L Intact M Round F&F 2k- 18 None 
2 R Broken P Round 6/9(20/30) 6/5(20*15) 24 None 
4 R Removed P Round 6/12(20/40) ex 9 None 
L Intact € Oval 6/30(20/100) Te (4 yr) None 
R 6/7.5(20/25) Too fluorescent to tell 


with photography or 

indirect ophthalmosco- 
py 
None 
None 









W Peaked 
Removed A Round 


6/24(20/80) 
6/9(20/30) 













P am 10 








R 
16 R intact Round 6/6(20/20) None 
L intact oar Round 6/6(20/20) i 10 None 
iridectomy 
18 R Broken Ww Peaked Poor F&F F&F 29 None by indirect ophthal- 





moscopy 


*A indicates anterior displacement of vitreous into anterior chamber; P, vitreous posterior to plane of iris; W, vitreous band (wick) to surgical wound. 

+F&F indicates-ability to fixate or follow a colorful accomodative target when more quantitative measurements could not be made; HM, hand mo- 
tions; CF, counting fingers. 

tAngiography was studied by photography unless indicated as studied by indirect ophthaimoscopy. 


Fig 1.—Type of cataract and age distribu- Congenital D. Traumatic 
tion of pediatric patients at time of last 77 

catarac: operation. PHPV indicates persis- PHPV Le Rubella 
tent hyperplastic primary vitreous. Case Juvenile Familial RN Subltxated 





numbers from Tables 1 and 2 are within 
each block. 


— 
O 


comparable with extracapsular sur- 
gery done im children. The data in 
Table 3 show that 72% of the eyes in 
this study did not have an intact pos- 
terior capsule: Therefore, they might 
be better compared with adults who 
have had intracapsular surgery and be 
expected to have a higher incidence of 
CME. However, violation of the cap- 
sule or vitreous dees not appear to be a 
risk factar for CME in this pediatric 
population. 

It is known that pediatrice CME 
develops from ecular diseases, eg, 
angiomatosis retinae, pars planitis, 
and intraocular nematodiasis; howev- 
er, to our knowledge, no study has 


No. of Eyes 
— PO WwW 4 opu Qi. (QD uo 


eo 






0-6 mo 6-12 mo 1-2 yr 6-10 yr  10-15yr 


Table 2.—Postoperative Data and Fluorescein Angiography Results in Pediatric Cataract Patients 4 


determined the incidence of CME fol- 
lowing cataraet extraction in children. 
Hiles and Chotiner" reported that 
CME does oceur after cataract sur- 
gery in children but did not state the 
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incidence and believed that any pre- 
sence of CME was related to asso- 
ciated ocular or systemic disease rath- 
er than to surgery itself. Shepard,” in 
his study of intraocular lens complica- 


tions, included three children under 15 
years of age who had been examined 
without angiography; none showed 
any evidence of clinical CME. Irvine’? 
was unable to produce CME in young, 
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Table 3.—Type of Surgery and Postoperative Status 
of Posterior Capsule and Vitreous 


No. (96) of Eyes 


TET 





Postoperative Status 
Intact posterior capsule 


Broken or removed posterior capsule 
Vitreous in wound 


Anterior displacement of vitreous 
into anterior chamber 


Vitreous posterior to iris plane 
Subtotal 
Total 


Standard D&A* 


Vitrectomy 


instrument Total 





7(28) 0(0) 7(28) 
2(8) 1(4) 3(12) 
6(24) 1(4) 7(28) 
5(20) 3(12) 8(32) 
13(52) 5(20) 18(72) 

20(80) 5(20) 25(100) 


*Discission and aspiration (D&A) may include incision of secondary membrane and aspiration of 


Elschnig's pearls." 
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14 
13 
12 
19 
8 
ü 





Fig 2.—Time between cataract extraction and fluorescein angiography. PHPV indicates 
persistent hyperplastic primary vitreous. Case numbers from Tables 1 and 2 are within 


each block. 


healthy squirrel monkeys after intra- 
capsular lens extractions and incarcer- 
ation of vitreous in the wound. 

The maximum incidence of aphakic 
CME of 4% in this pediatric population 
is considerably less than the incidence 
generally accepted for adults, even 
though 72% of the pediatric patients 
had broken or removed posterior cap- 
sules, 12% had vitreous traction to the 
wound, and 16% had additional causes 
of inflammation with traumatic etio- 
logic origins and hyphema~—all consid- 
ered high risk factors for CME in 
adults. If aphakie CME occurs in chil- 
dren, it seems to be very uncommon. 

There are several differences be- 
tween adult and pediatric cataract 
populations that might explain the 
apparently lower incidence of CME in 
children. Their healthier vasculature 
and vitreous and their general lack of 
systemic diseases, as well as major 
differences in operative techniques, 
make comparison with the adult popu- 
lation difficult. Additionally, prosta- 
glandin physiologic structure, which 
has been implicated in the pathogene- 
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sis of CME,"' may prove to be differ- 
ent in children. 

Monocularly aphakic children have 
many reasons for reduced visual acui- 
ty, and the younger children in this 
study were no exception. However, 
this study suggests that CME is not 
an important factor in amblyopia and 
that it is not a common clinical occur- 
rence in children. Future studies 
involving more patients with a longer 
postoperative time should add to the 
understanding of CME. 


K. Julian provided photographic services. 
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Chorioretinopathy and Pituitary Dysfunction 


The CPD Syndrome 


G. Frank Judisch, MD; R. Brian Lowry, MD; James W. Hanson, MD; Barbara C. McGillivary, MD 


è Four reports of a rare syndrome char- 
acterized by severe. early-onset choriore- 
tinopathy, trichosis, and evidence of pitui- 
tary dysfunction are reviewed. Recently 
obtained follow-up information about 
these four patients is presented. A new 
example o! this disease, the fifth case to 
be reported, to our knowledge, is de- 
scribed. | 

(Arch Ophthalmc! 99:253-256, 1981) 


liver and McFarlane’ described a 

2/&-year-old mentally retarded 
boy with bilateral congenital retinal 
pigmentary degeneration, dwarfism, 
sparse scalp hair, long eyelashes, and 
long eyebrows. They referred to this 
syndrome as “congenital trichomega- 
ly." Three additional descriptions of 
similar patients have appeared.^* We 
present a follow-up evaluation 11 
years later of the cendition of the 
patient described by Corby et al? and 
describe a fifth patient with this syn- 
drome. Fellow-up information on the 
three other examples’ of this syn- 
drome is included. 
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REPORT OF CASES 


Case 1.—A 16-year-old boy was the prod- 
uct of a 38-week gestation. Labor was 
induced because of toxemia of pregnancy; 
the birth weight was 2.03 kg. The family 
history was unremarkable. His younger 
and older sisters were normal The 
patient's growth and developmen: were 
slow. At 20 months of age, the patient was 
hospitalized for failure to thrive, lethargy, 
and developmental delay. No specifie diag- 
nosis was made. He was next hospitalized 
at 5 years of age. Discharge diagnoses 
included growth deficiency, developmental 
delay, chorioretinal degeneration, trichosis 
(sparse, fine scalp hair, long eyelashes, and 
bushy eyebrows), and genital hypoplasia. 
No specific treatment was prescribed. His 
condition was reported to be "trichomega- 
ly, pigmentary degeneration of the retina, 
and growth retardation." 

The same boy was first seen at Universi- 
ty Hospitals and Clinies, Iowa City, in 1974 
at the age of 11 years for growth deficien- 
cy, developmental delay, and bilateral cho- 
rioretinal degeneration. Numerous admis- 
sions and evaluations ensued. 

Physical Examination.-In August 1978, 
the height and weight were 134.4 cm and 
43.3 kg, respectively, both measures well 
below the first percentile. Sparse, fine 
scalp hair, frontal bossing, testicular hypo- 
plasia, micropenis, absence of pubic hair, 
possible peripheral neuropathy with pro- 
gressive talipes cavus deformities, and 
numerous facial nevi were the major sys- 
temic findings (Fig 1, left and center). 

Ocular Examination.— The best corrected 
visual acuity was 20/300 and counting fin- 
gers at 4.6 em, right and left eyes, respec- 
tively. The eyebrows were thick and bushy. 
The eyelashes were unusually long and 
curled (Fig 1, center and right). The cyclo- 
plegic refraction was —4.50 sph - 1.00 


cyl x 90 OD and —5.75 sph + 1.75 cyl x 65 
OS. The pupils reacted sluggishly to light, 
direetly and consensually. End-point hori- 
zontal and vertical down-beating nystag- 
mus were present. The intraocular pres- 
sures shown by applanation tonometry 
were 16 mm Hg OU. Visual fields were 
compromised by poor fixation but strongly 
suggested dense central scotomas. Slit- 
lamp examination results were unremark- 
able. Fundus examination showed exten- 
sive atrophy of the retinal pigment epithe- 
lium and choroid except for the perifoveal 
and peripapillary areas, where the changes 
were less severe. Peripheral retinal pig- 
ment epithelium showed less degeneration 
with patchy hyperpigmentation. The optic 
dises and retinal vessels appeared normal 
(Coler Fig 1 and 2). Fluorescein angiogra- 
phy disclosed a severe posterior retinal 
pigment epithelium dropout and decreased 
choroidal filling, largely because of defi- 
cient choriocapillaris. However, the chorio- 
capillaris in the perifoveal and peripapilla- 
ry areas was fairly well preserved. An 
electroretinogram was nonrecordable. 
None of the Ishihara color plates was iden- 
tified. The 10@hue Farnsworth test 
showed a severe dyschromatopsia of the 
tritanopic type. 

Laboratory Studies.-Multiple complete 
blood cell counts (CBCs) and complete uri- 
nalyses results were normal. A CSF sample 
showed a norma! cell count and protein, 
glucose, and chloride levels. Normal blood 
chemistry study results included sodium, 
potassium chloride, creatinine, protein, 
albumin, calcium, phospherus, cholesterol, 
uric acid, SGOT, creatine phosphokinase, 
bilirubin, aldolase, copper, and phytanic 
acid determinations. The alkaline phospha- 
tase and BUN levels were slightly elevated. 
Serum carbon dioxide levels ranged from 
14 to 27 mEq/L (normal, 24 to 32 mEq/L), 
suggesting a mild intermittent metabolic 
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acidosis. Intermittent inereases in serum 
glutamate, aspartate, and taurine levels 
were of unknown importance. No other 
serum amino acid abnormalities were iden- 
tified. Repeated thyroid function study 
results were borderline or low, suggesting 
possible thyroid-stimulating hormone defi- 
ciency. Gonadotropin levels were consis- 
tently low. Testosterone production after 
human chorionic gonadotropin stimulation 
was inadequate. Arginine-insulin tolerance 
tests showed subnormal growth-hormone 
production but a normal increase in cortisol 
production. Chromosomal analysis showed 
a 46 XY karyotype with normal banding on 
Giesma staining. An ECG and motor nerve 
conduction velocities were normal. Electro- 
myographic studies of the anterior tibialis 
were consistent with either neurogenic or 
myopathic changes. An EEG showed 
normal somatosensory-evoked responses 
with asymmetric visually evoked re- 
sponses. Nonspecific myopathie changes 
were observed in a peroneal muscle biopsy 
specimen. There was no histologic evidence 
of alopecia areata in a scalp biopsy speci- 
men. Microscopic examination of scalp 
hairs showed them to be abnormally fine. 
Skull and chest roentgenograms were 
normal. Bone age was delayed about 2% 
years. An intravenous pyelogram and void- 
ing cystourethrogram were normal. Psy- 
chometric testing showed a Wechsler Intel- 
ligence Seale for Children verbal score of 
67, performance score of 65, and a full score 
of 63. 

Case 2.—This boy, the only child of a 
nonconsanguineous marriage, was first 
seen in the Department of Medical Genet- 
ics, University of British Columbia, Van- 
couver, because of short stature; defective 
vision, particularly at night; sparse scalp 
hair; and hypothyroidism. The family, ges- 
tational, and neonatal histories were unre- 
markable. The birth weight was 3,065 kg. 
Parental ages at the time of his conception 
were 45 and 27 years, father and mother, 
respectively. Paternal height of 168 em and 
maternal height of 157 cm were within the 
normal range. Developmental milestones 
were normal. At 1 year of age, relative 
macrocephaly was observed. There was no 
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evidence of hydrocephalus on pneumoence- 
phalography. At the age of 3 years, levo- 
thyroxine sodium therapy was initiated 
because of low thyroxine levels. At 5 years 
of age, signs of nyctalopia were present. At 
age 6 years, his concentration was poor and 
his coordination more like that of a 4- 
year-old. 

Physical Examination.-At age 5 years 
and 8 months, his height and weight were 
95.7 em and 14.4 kg, respectively, both well 
below the first percentile. He appeared 
well proportioned, with a normal upper- 
segment-lower-segment ratio and arm 
span. Scalp hair was sparse and thin. The 
forehead was prominent, while the ears 
were borderline low, large, and prominent 
(Fig 2, top). The penis measured 2.0 x 1.0 
em, and the testes were undescended. The 
skin, teeth, and nails were normal. 

Ocular Examination.—The visual acuity 
was 20/200 and 20/80, right and left eyes, 
respectively. The eyelashes were long and 
curled with bushy eyebrows (Fig 2, bot- 
tom). Slitlamp examination results were 
unremarkable. Funduscopy showed exten- 
sive chorioretinal degeneration (Color 
Fig 3). 

Laboratory Studies.—A CBC, serum 
electrolyte and BUN determinations, uri- 
nalysis, urinary amino acid screen, and 
chromatography results were normal. Gon- 
adotropin levels were below normal (the 
follicle-stimulating hormone level was 0.2 
mg/mL [normal, 0.6 to 11 mg/mL], and the 


luteinizing hormone level was 3 mIU/mL 


[normal, 4 to 20 mIU/mL]). Plasma cortisol 
levels were intermittently low. Growth 
hormone studies showed a subnormal 
response to both argenine and insulin load- 
ing. The maximum value, 2.1 ng/mL, 
occurred after the argenine load. A skeletal 
survey showed mild long-bone tubulation 
and delayed maturation, which was 2 to 2.5 
SDs below normal for the chronologic age. 
The karyotype, including Giesma-stain 
banding, was normal (46 XY). The EEG 
and ECG were normal. Microscopic exami- 
nation showed the hair shafts to be thin 
and nonpigmented. 

Case 3.— The boy described by Oliver and 
McFarlane' was most recently observed in 
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1977 at age 15 years (written communica- 
tion, D. C. McFarlane, MD, October 1979). 
The pertinent findings were a height and 
weight below the third percentile, notable 
frontal skull bossing, sparse scalp hair, 
hypogenitalism with undescended testes, 
bone age about half the chronologic age, 
lashes and brows as before, severe chorio- 
retinal degeneration, mental retardation 
(no spetific test scores were available), and 
hypothalamic-pituitary dysfunction evi- 
denced by below-normal levels of luteiniz- 
ing hormone, follicle-stimulating hormone, 
and thyroid-stimulating hormone. 

Case 4.— The girl described by Cant? was 
18 years old when last seen (written com- 
munication, Dr J. Stanley Cant, October 
1979). Her intelligence was normal (no 
formal testing results were available) 
"but puberty was delayed and she had 
retarded secondary sex characteristics." 

Case 5.—No additional information was 
available on the boy observed by Delleman 
and Van Walbeek' except that the preg- 
nancy was terminated by cesarean section 
because of eclampsia (written communica- 
tion, Dr J. W. Delleman, April 1977). The 
investigation was not continued for publi- 
cation in extenso as indicated in the arti- 
cle. 


COMMENT 


These five patients seem to repre- 
sent a distinct syndrome character- 
ized by severe, congenital, or early- 
onset  chorioretinal degeneration; 
hypothalamic-pituitary dysfunction 
manifested by growth retardation; 
sexual infantilism; and, perhaps to a 
lesser degree, hypothyroidism. Less 
consistent features include low birth 
weight, abnormal pregnancy, and 
mental retardation (Table). 

The pathogenesis of the chorioreti- 
nal degeneration is unknown. As the 
earliest that any of the patients was 
examined was at 2 years of age, it is 
uncertain whether the eyes were 
normal at birth. The process must be 
rapidly progressive, at least initially, 





Fig 1.—Patient 1. Left, Full face. Center, Dorsocephalad view 
emphasizing sparseness and fineness of scalp hair, as well as 
bushy eyebrows. Right, Close-up of eyelashes with millimeter 
ruler to document length of lashes. 
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Fig 2.—Patient 2. Tcp, Well-proportioned 
dwarfism and Fypocenitalism (centimeter 
ruler). Bottom, Long, curled eyelashes; 
bushy eyebrows best seen on patient's 
left: anc fine, sparse scalp hair. 
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Color Fig 2.—Same peripheral nasakarea in right eye of patient 1, photographed recently 


(left) and four years earlier (right). Comparison discloses definite progression of 


chorioretinal degeneration. 


Color Fig 3.—Patient 2. Left, Right eye. Right, Left eye showing extensive chorioretinal 


degeneration with remarkably normal-appearing optic discs and retina! vessels. 
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Mental retardation 
Karyotype normal 


*NA, no laboratory tests were performed. 


as the fundus changes were rather 
severe in all of the patients when they 
were first examined. The fundus pho- 
tographs from case 1 verify the pro- 
gression, albeit slow, of the degenera- 
tion. 

Although all of the patients had 
growth retardation and infantilism, 
Strongly suggesting hypothalamic- 
pituitary dysfunction, only three of 
the patients had the laboratory study 
results to confirm the clinical impres- 
sion. Hypothalamic-pituitary dysfunc- 
tion could adequately explain the 
growth retardation and infantilism. 
This may even contribute to the men- 
tal retardation and trichosis, as sug- 
gested by other disorders with CNS 
and endocrine dysfunctions, such as 
Cockayne’s syndrome and the Johan- 
son-Blizzard syndrome. 

Gray? compounded the word "tri- 
chomegaly" to describe "long lashes." 


1. Oliver GL, McFarlane DC: Congenital tri- 
chomegaly: With associated pigmentary degen- 
eration of the retina, dwarfism, and mental 
retardation. Arch Ophthalmol 14:169-171, 1965. 

2. Cant JS: Ectodermal dysplasia. J Pediatr 
Ophthalmol 4(4):13-17, 1967. 
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He suggested that “movie lashes” 
would be a vivid colloquial equivalent. 
The choice of trichomegaly in connec- 
tion with this entity was unfortunate, 
as it describes but one of the hair 
aberrations. In addition to long lashes, 
all of the patients had sparse, usually 
fine scalp hair and long bushy eye- 
brows, and postpubertal hair patterns 
failed to develop. Trichosis is a more 
general expression encompassing. all 
hair abnormalities. It would be a more 
appropriate term for the multiple hair 
anomalies seen in this syndrome. 
The alopecia areata described histo- 
pathologically by Cant? was not 
observed in case 1. Additional scalp 
biopsy specimens from patients with 
this syndrome will determine whether 
alopecia areata is characteristic. 
Chromosome analysis was per- 
formed for all of the patients. All were 
normal except one. As this patient's 
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mother and maternal grandmother 
also had abnormal D-group chromo- 
somes, this may have been an inciden- 
tal familial trait. As banding results 
were not reported, little importance 
may be attributed to this finding. 

The cause of this disorder remains 
obscure. A birth weight of 2.5 kg or 
less in four of the five patients may be 
meaningful. Two of these patients 
had gestations complicated by pre- 
eclampsia or eclampsia. It is unknown 
whether the prenatal-onset growth 
deficiency was due to some intrauter- 
ine insult as opposed to genetic fac- 
tors. The chorioretinal degeneration 
and its progressive course, as well as 
the mild intermittent metabolic acido- 
sis noted in case 1, suggest an enzy- 
matic (autosomal recessive) cause. 
Lack of consanguinity and affected 
siblings does not preclude this possi- 
bility, as the number of cases is small, 
as are the sibship sizes. The occur- 
rence of the syndrome in a female 
tends to exclude an X chromo- 
some-linked recessive disorder, if this 
is a monogenie disease. Increased 
paternal age in cases 4 and 5 raises the 
possibility of a new autosomal muta- 
tion. Further studies will be necessary 
to evaluate the role of a genetic-meta- 
bolie defect in this syndrome. 
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Amiodarone Keratopathy 


Drug-induced Lipid Storage Disease 


Donald J. B'Amico, MD; Kenneth R. Kenyon, MD; Jeremy N. Ruskin, MD 


è Therapeutic administration of amioda- 
rone, an antiarrhythmic drug, to eight 
patients resulted in the formation of vor- 
tex-like figures within the anterior cornea. 
Clinical examination disclosed no visual 
loss or other ocular abnormality attributa- 
ble to the drug. In one patient, light and 
transmission electron microscopy of cor- 
neal epithelium, bulbar conjunctiva, and 
cataractous lens revealed complex lipid 
deposits within lysosome-like intracyto- 
plasmic inclusions in corneal, conjuncti- 
val, and tens epithelium, conjunctival fi- 
brocytes, and coniunctival vascular endo- 
thelium. Amiodarone keratopathy is com- 
pared clinically amd morphologically with 
the corneal alterations seen in Fabry’s 
disease and in chloroquine use as an 
example of a drug-induced lipid storage 
disorder. 

(Arch @phthalmol 99:257-261, 1981) 


Amiodarone is a cationic amphiphilic 

drug that has proved to be effec- 
tive in the treatment of a variety of 
cardiac arrhythmias in multiple clini- 
cal trials." A high percentage of 
patients given this drug have micro- 
deposits within the corneal epithelium 
that strikingly resemble the verticil- 
late keratopathy induced by chloro- 
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quine or Fabry's disease.*-'' These cor- 
neal deposits are bilateral, dose- and 
duration-related, reversible, and unas- 
sociated with visual symptoms. They 
are as yet unrelated to any clinically 
detectable maculopathy. 

This study presents the ultrastruc- 
tural description of conjunctival, cor- 
neal, and lenticular specimens ob- 
tained at the time of cataract extrac- 
tion from a patient with clinically 
evident amiodarone keratopathy. We 
found the membranous lamellar intra- 
lysosomal deposits in all tissues exam- 
ined to be as previously described. 

Also presented is our clincal experi- 
ence with eight patients treated with 
amiodarone. 


PATIENTS AND METHODS 


All patients (Table) included in this 
study were part of a clinical trial of amio- 


Clinical Findings in Patients Receiving Amiodarone Therapy 


Visual Acuity 
Patient/Sex/ 





Corneal 


Age, yr 
1/M/61 


2/M/67 


3/M/54 
4/-/59 
5/M/56 


6/M/55 


OD 
6/12* 
(29/40) 
67.5 
(20/25) 


6:6 
(20/20) 
6/6 
(20/20) 
6/120 
(20/400) 
679 
(20/30) 
6/6 
(20/20) 


6/12 
(20/40) 


os 
6/6* 
(20/20) 
6/18 
(20/60) 


6/4.5 
(20/15) 
6/6 
(20/20) 
6/7.5 
(20/25) 
6/7.5 
(20/25) 
6/7.5 
(20/25) 


6/12 
(20/40) 


*Visual acuity after cataract extraction. 
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600 mg/day 
for 14 wk 

800 mg/day 
for 6 mo 


1 g/day 
for 11 wk 
800 mg/day 
for 13 wk 
800 mg/day 
for 5 mo 
600 mg/day 
Mon-Fri for 6 mo 
800 mg/day 
for 7 wk; then 
discontinued 
for 5 wk 
1 g/day 
for 8 wk 


Subject of present study; cataracts OU antedating amio- 
darone use 


No deposits after 10 wk of drug; deposits present at 14 
wk; vision OS decreased secondary te preexisting 
changes in retinal pigment epithelium 


No deposits at 3-wk examination 


No deposits at 5-day examination; 
striking deposits at 13 wk 

History of herpes OD with vascularized 
cornea 

Early deposits at 7-wk examination; fully 
developed deposits at 6 mo 

No deposits on 2-day and 4-wk 
examinations; deposits present at 
12-wk examination, 5 wk after cessasion 
of therapy 

Myopic degeneration 
and lattice degeneration 
OU, with decreased 
vision antedating 
amiodarone use 
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Fig 1.—Left, External photograph shows faintly visible corneal vortex-like figure centered 
inferocentrally at asterisk. Right, At higher magnification, corneal epithelium displays 
ocher or golden-hued vortex with delicate branches extending toward limbus. 





of cytoplasmic inclusions (circled), particularly within basal cells (p-phenylenediamine, x 1,100). Main 
figure, Survey transmission electron micrograph shows intracytoplasmic inclusions within basal cells as 
membrane-limited bodies (asterisks) with pleomorphic electron-dense contents ( x 10,000). Bottom inset, 
At higher magnification, several inclusions are resolved as typical membranous lamellar bodies 
( x 50,000) 
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Fig 3—Conjunctiva. Top inset, By phase-contrast microscopy, conjunctival epithelial cells display inclusions 
(circled) similar to those evident in corneal epithelium. Stromal fibrocytes (asterisk) also cemonstrate 
intracytoplasmic bodies (p-phenylenediamine, x 1,000). Main figure, Transmission electron micrograph of 
conjunctival epithelial cells shows multiple electron-dense inclusions (asterisks) (x 12,000). Bottom inset, 
High-resolution transmission electron microscopy shows concentric membranous lamellae of approximately 
60 A thickness and 150 A center-to-center periodicity ( x 90,000). 


darone conducted at the Cardiac Unit of 
the Massachusetts General Hospital, Bos- 
ton, br one of us (J.N.R.). Every patient 
had an eye examination that included 
visual acuity, refraction, slitlamp biomi- 
croscopy, tonometry, and dilated direct and 
indireet ophthalmoseopy prior to amioda- 
rone therapy and at approximately three- 
month intervals thereafter. 

Patient 1 had a history of advanced 
senile cataracts in both eyes prior to his use 
of amiodarone. Characteristic amiodarone 
corneal deposits were noted following 
introduction of the drug and were fully 
present at the time of intracapsular cata- 
ract extraction. A corneal epithelial sample 
obtained by scraping in the area of clinical- 
ly evident keratopathy and a biopsy speci- 
men of bulbar conjunctiva were obtained 
from the left eye at the time of cataract 
surgery. The nuclear sclerotic lens was 
extracted intracapsular!ly by cryoprobe by 
conventional techniques. 

Specimens of each tissue were fixed in 
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Karnovsky’s glutaraldehyde-formaldehyde 
and embedded in epoxy resin. Semithin 
sections were stained with p-phenylene- 
diamine and photographed with a photomi- 
eroscope. Ultrathin sections were doubly 
stained with uranyl acetate and lead 
citrate and were examined with a trans- 
mission electron microscope. 


RESULTS 


The clinical ocular findings in eight 
patients receiving amiodarone are 
presented in the Table. Corneal depos- 
its required approximately eight 
weeks to develop but ultimately were 
evident in all patients. Typically, the 
keratopathy appeared in the lower 
half of the corneal epithelium as an 
ocher or golden-hued vortex centered 
near the inferior pupillary margin and 
extending toward the limbus (Fig 1). 
No subjective ocular complaints were 
encountered, and no change in visual 


acuity occurred during the two to six 
months of therapeutic trial. Moreover, 
in no patient eould a maculopathy be 
ophthalmoscopically discerned. 

In one patient (No. 5), corneal de- 
posits could not be found with certain- 
ty in the right eye because of exten- 
sive corneal vascularization and scar- 
ring secondary to long-standing her- 
petic keratitis. However, typical depo- 
sits were noted in the left eye. 

In another patient (No. 7), amioda- 
rone treatment was discontinued af- 
ter four weeks because of gastrointes- 
tinal side effects. Deposits were not 
present during the first four weeks of 
therapy but were noted at 12 weeks; 
that is, deposits had developed and 
persisted during the interval, which 
consisted of three additional weeks of 
therapy and five weeks without thera- 


py. 
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Fig 4—Conjunctiva. Stromal fibrocyte contains intracytoplasmic bodies 


(circled) morphologically 


( x 13,000). 


identical 


to those within epithelial 


cells 





Fig 5—Lens. Left, Phase-contrast photomicrograph illustrates some densely staining inclusions (circled) 
within lens epithelial cells; LC designates lens capsule (p-phenylenediamine, x 1,500). Right, Transmis- 
sion electron micrograph of lens epithelium shows typical inclusion also to have concentric membranous 
lamellar contents ( x 75,000). 


Morphologic observations of tissue 
specimens from patient 1 were consis- 
tent for the presence of light micro- 
scopically visible intracellular inclu- 
sions, which were particularly promi- 
nent within basal epithelial cells of the 
corneal and conjunctival epithelium 
(Fig 2 and 3, insets). Similar inclusions 
were also evident within conjunctival 
fibrocytes (Fig 3, inset), conjunctival 
vascular endothelium, and lens epithe- 
lium. Transmission electron micros- 
copy confirmed the presence of such 
inclusions within these cell types (Fig 
2 through 4) and resolved their charac- 
teristic lysosome-like features: single 
limiting membranes, diameters rang- 
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ing from 0.2 to 0.5 um, and pleomor- 
phie contents of predominantly 
complex lipid configuration with con- 
centric membranous lamellae of 
approximately 60 A thickness and 
approximately 150 A center-to-center 
periodicity (Fig 2 through 4). Such 
inclusions were rare in the lens epithe- 
lial cells (Fig 5) and were not demon- 
strable within axons or Schwann cells 
of conjunctival nerves. 


COMMENT 


The clinical and electron microscop- 
ic findings presented in this report 
agree with previously published infor- 
mation. It has also been possible to 


confirm the presence of abnormal 
intracytoplasmic inclusions in the con- 
junctiva of a patient with amiodarone 
keratopathy, a finding first noted by 
Libert.'' To our knowledge, deposits in 
lens epithelium are reported here for 
the first time. 

Amiodarone keratopathy is com- 
mon in patients taking the drug. On 
the basis of published series, 76% to 
100% of patients who received doses of 
200 to 800 mg/day^* had corneal 
involvement. The keratopathy ap- 
pears in an average of one to four 
months after drug therapy is begun, 
but has been noted as early as 14 days. 
Once the deposits achieve the fully 
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developed, whorled configuration, the 
keratopathy does not progress, de- 
spite continued drug administration.* 
Complete resolution of the deposits on 
cessation of the drug is uniformly 
seen after an average delay of three 
months.' The overwhelming majority 
of deposits do not produce symptoms. 
In a series of 252 patients receiving 
amiodarone, keratopathy was present 
in all 47 patients examined by slit- 
lamp biomicroscopy.' However, only 
six patients in the entire population 
offered visual complaints—four had 
blurred vision, twe had colored vision 
(sic), and particulars of eye examina- 
tion (namely, presence or absence of 
cornea! deposits) were not provided. 
The appearanee of early amioda- 
rone keratopathy is often confused 
with the more common Hudson-Stahli 
line, but the fully developed condition 
strikingly resembles the keratopa- 
thies associated with Fabry's disease 
and chloroquine use. This clinical sim- 
ilarity was first noted by Francois, 
who grouped these three entities 
under the descriptive term "cornea 
verticillata."* This pattern is charac- 
terized by symmetric, bilateral 
grayish or golden corneal epithelial 
deposits that appear in a vortex 
fashion frem a point below the pupil 
and swirl cutward,sparing the limbus. 
The chioroquine- and amiodarone- 
induced corneal changes gradually 
disappear completely after the incit- 
ing drug is withdrawn. Electron 
microscopie investigation has been 
performed in each of these three enti- 
ties associated with cornea verticils, 
and lipid-bearing, concentrically ar- 


1. Rosenbaum MB, Chiale PA, Halpern MS, et 
al: Clinical efficacy of amiodarone as an antiar- 
rhythmic agent. Am J Cardiol 38:934-944, 1976. 

2. Rosenbaum MB, Chiale PA, Ryba D, et al: 
Control of tachyarrhythmias associated with 
Wolff-Parkinson-White syndrome by amioda- 
rone hydrochloride. Am J Cardiol 34:215-223, 
1974. 

3. Zipes DP, Troup PJ: New antiarrhythmic 
agents: Amiodarone, aprindine, disopyramide, 
ethmozin, mexiletine, tecainide, verapamil. Am J 
Cardiol 41:1005-1024, 1978. 

4. Francois J: Cornea verticillata. Bull Soc 
Belge Ophtalmol 150:656-670, 1968. 

5. Thilges V: Le cordarone, cause de micro- 
dépots de l'épithélium cornéen semblables à ceux 
de lintoxication chloriquinique. Ann Ocul 
203:151-157, 1970. 

6. Babel J, Stangos N: Lésions oculaires iatro- 
genes: L’actien d'un nouveau médicament contre 
langor pectoris. Arch Ophtai 30:197-208, 1970. 


Arch Ophthalmol—Vol 98, Feb 1981 


ranged, intralysosomal inclusions in 
corneal epithelium are present in all 
three conditions.'^'? These investiga- 
tions strikingly extend the similarity 
noted by Francois and invite further 
comparisons at a molecular, possibly 
etiological, level. 

The ability of cationic amphiphilic 
drugs to induce a generalized intraly- 
sosomal accumulation of polar lipids 
has been recognized both in experi- 
mental animals and in human sub- 
jecets.'*"* Agents with this physico- 
chemical characteristic need not nave 
identical pharmacological properties; 
indeed, the antihistaminies, vasodila- 
tors, antimalarials, antidepressants, 
and others are known to contain clini- 
cally useful amphiphilic compounds.'* 
Most recently, lamellar inclusions in 
eorneal and conjunctival epithelium 
have been demonstrated in patients 
taking tilorone hydrochloride, an anti- 
tumor antiviral agent with consicera- 
ble activity for interferon induction." 
The ultrastructurally similar produc- 
tion of lysosomal inclusions by agents 
of widely differing pharmacologic 
activity lends support to the belief 
that these inclusions result from bulk 
interactions of drugs or drug metabo- 
lites with host material, perhaps 
bypassing specific drug receptors. 
Lüllmann et al hypothesized that 
cationic amphiphilie compounds are 
allowed to enter lysosomes freeiy but 
are trapped by protonation in the 
acidic environment. Subsequent com- 
plexing of polar lipids with this drug 
product yields lipid-drug complexes 
refractory to enzymatic digestion. It 
is presumed that such an accumula- 
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tion of material also renders the cell 
less functionally competent. The con- 
cept of generalized drug-induced lipi- 
dosis mimicking genetic lipidosis is 
intriguing. 

The above hypothesis linking chlo- 
roquine and amiodarone in the pro- 
duction of a similar keratopathy 
immediately invites the question: 
Does amiodarone produce retinopathy 
as does chloroquine? Thus far, there 
has been no clinical report of amioda- 
rone-induced retinopathy, and specific 
investigations to detect such an 
abnormality with ophthalmoscopy, 
electroretinography, eleetro-oculogra- 
phy, color vision, flicker fusion, visual 
fields, and fluorescein angiography 
have been uniformly noncontributo- 
ry.** However, Bockhardt et al'* have 
sueceeded in inducing amiodarone 
keratopathy in rats, and examination 
of retinal pigment epithelium in these 
animals showed an abundance of 
intracytoplasmie inclusions. Altera- 
tions of retinal *unction were, howev- 
er, not examined. Clearly, continued 
surveillance of patients receiving am- 
iodarone is warranted, as retinal 
changes may develop at dose-duration 
levels that have not yet been exceeded 
by existing triais. 
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Papilledema With Unusual Ocular Hemorrhages 


James R. Keane, MD 


€ Fourteen patients with posterior pole 
retinal hemorrhages or prominent sub- 
hyaloid and vitreous bleeding were found 
during examination of 402 consecutive 
patients with papilledema (496). Subhya- 
loid and vitreous hemorrhage generally 
result from forward dissection of severe 
peripapillary hemorrhage, whereas scat- 
tered posterior pole hemorrhages proba- 
bly represent central retinal vein com- 
promise from optic disc swelling. The 
bilaterality and severity of papilledema, as 
well as the clinical course, distinguish 
these patients from those with venous 
hemorrhages in association with suba- 
rachnoid bleeding or primary central reti- 
nal vein occlusion or inflammation. 

(Arch Ophthalmol 99:262-263, 1981) 


Darilledema is often associated with 

linear, nerve-fiber-layer hemor- 
rhages lying within 1 or 2 disc diame- 
ters of the optic nerve head.' In gener- 
al, the presence of other types of 
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hemorrhage accompanying optic dise 
edema suggests a primary vascular or 
intravascular disorder, such as central 
retinal vein thrombosis, subarachnoid 
hemorrhage with secondary retinal 
venous bleeding, hypertensive reti- 
nopathy, or a blood hyperviscosity 
syndrome. The following patients had 
unusual and potentially confusing 
subhyaloid, vitreous, and posterior 
pole retinal hemorrhages, solely on the 
basis of papilledema due to increased 
intracranial pressure. 


PATIENTS 


Of 402 patients with papilledema and 
inereased intracranial pressure personally 
examined during the past ten years, 14 
were found to have vitreous and subhyaloid 
hemorrhages or retinal hemorrhages lying 
more than 2 disc diameters away from the 
optie disc (Table). Patients with subarach- 
noid hemorrhage, diabetes, hypertension, 
vasculitis, or bleeding diatheses were not 
included. 

Craniotomy with pathologie confirma- 
tion was performed on ten of the 11 
patients with intracranial tumors; in the 
other patient, a lymph node biopsy 
revealed adenocarcinoma and a computer- 
ized tomographic (CT) scan showed cere- 
bral metastases. The patients with a diag- 


nosis of benign intracranial hypertension 
and Guillain-Barré neuropethy with papil- 
ledema were examined br CT sean and 
lumbar puncture. 


CLINICAL FINDINGS 


The average age of the patients was 
45 years, and all but one were women 
(Table). These 14 patients comprised 
4% of the patients examined with 
papilledema, but since a thorough oph- 
thalmoscopic examinatien of many of 
the patients with papilledema was not 
possible, the incidence of unusual 
hemorrhage is undouLbtedly higher. 
The most common cause of papillede- 
ma in the 14 patients vas malignant 
tumor; four patients had glioblasto- 
mas, and four had cerebral metastases 
(Table). 

The optic discs of most patients 
were markedly elevated with many 
peripapillary hemorrhages, but three 
showed milder or chronic dise edema. 
The most common form of bleeding 
(11 patients) consisted of small, super- 
ficial, and deep hemorrhages scat- 
tered about the posterior pole. Usually 
six or eight round hemcrrhages were 
seen, but several patieats exhibited 
many round and linear hemorrhages 


Summary of Cases 


Ocular Hemorrhage“ 
TB LST, 













Case/Age, yr/Sex Diagnosis* Papilledema Retinal Subhyaloid Vitreous 
1/57/F Glioblastoma Severe + 0 0 
2/50/F Glioblastoma Mild + 0 0 
5/48/F Breast Ca metastases Severe, hemorrhagic + 0 0 
6/42/F Breast Ca metastases Severe, hemorrhagic + + 0 
7/43/F Breast Ca metastases Severe, hemorrhagic + 0 + 
8/57/F Metastatic tumor Severe 0 + + 

10/64/F Acoustic neurinoma Severe, chronic + 0 0 
11/19/F Cryptococcal meningitis Severe, hemorrhagic + 0 0 
12/20/F Guillain-Barré neuropathy Moderate + 0 0 
13/34/F BIH Severe, hemorrhagic * * * 
14/25/F BIH Severe hemorrhagic 0 0 * 


*BIH indicates benign intracranial hypertension; Ca, carcinoma. 
Plus indicates present; 0, not present. 
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Multiple bilateral retina! hemorrhages associated with chronic papilledema (case 10). 


(Figure). Cotton woo! infarets were 
confined to the peripapillary area, and 
deep exudates were noi present in any 
patient. 

In three of the four patients with 
globular subhyaloid hemorrhage, the 
bleeding was adjacent to the optic 
disc. Five patients had obvious but 
circumscribed vitreous bleeding. Both 
patients with benign mtracranial hy- 
pertension first went to their physi- 
cans because of symptoms resulting 
from the vitreous bleeding: one com- 
plained of a "spider" in her eye, and 
the other noted “tadpeles” swimming 
in her vision. 


COMMENT 


The subhyaloid and vitreous hemor- 
rhages in our patients usually repre- 
sented dissection anteriorly of severe 
peripapillary hemorrhages. 

Posterior pole hemorrhages com- 
monly accompany venous and capil- 
lary insuffieieney in such conditions 
as diabetes, hyperviscosity syn- 
dromes, hypoxic retincpathy, and reti- 
nal vein occlusion.? The scattered, 
round, and occasionally linear posteri- 
or pole hemorrhages in our patients 
resemble those of central retinal vein 
occlusion without ischemia ("impend- 
ing" central retinal vein occlusion).** 
Increased intracranial pressure is ac- 
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companied by elevated ophthalmic 
venous pressure.’ In addition, severe 
disc swelling may interfere with cen- 
tral retinal venous outflow, as well as 
with local capillary perfusion. It 
seems likely that the retinal hemor- 
rhages in our patients resulted from 
unusually severe central retina! ve- 
nous stasis associated with papillede- 
ma. 

Although hemorrhagic and highly 
elevated discs were present in most of 
the patients, the majority of patients 
with severe papilledema do not have 
distant hemorrhages. Retinal perfu- 
sion may have been compromised by 
preexisting atherosclerosis in some of 
the patients, but the predominance of 
women without hypertension or dia- 
betes is somewhat against the possi- 
bility. Vomiting was a prominent 
complaint of four patients, and a Val- 
salva-related elevation in retinal ve- 
nous pressure could be a minor factor 
in encouraging hemorrhages. That 
most patients were middle-aged may 
reflect a balance between the increas- 
ing potential for retinal vein occlusion 
with age and the tendency for papil- 
ledema to occur more often and with 
greater severity in youth. 

Malignant tumors may be asso- 
ciated with coagulopathies that pre- 
dispose to vascular thrombosis.* How- 
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Sy Pe ee 


ever, the usual ocular manifestations 
of disseminated coagulopathy are 
those of choroidal, rather than retinal, 
hemorrhage and vascular occlusion.® 
None of our patients was known to 
have other venous occlusions or any 
evidence of intravascular coagulopa- 
thy, but a systemic study of clotting 
factors was not performed." 

Occasionally, these unusual ocular 
hemorrhages caused diagnostic confu- 
sion. In several patients, a diagnosis 
of subarachnoid hemorrhage with sec- 
ondary retinal Heeding and papillede- 
ma was entertained. Generally, the 
subacute course and the severity and 
chronicity of papilledema were suffi- 
cient to eliminate the possibility of 
acute intracran al bleeding." 

Primary central retinal vein occlu- 
sion is usually seen monocularly in 
older persons. The milder nonischemic 
variations that eause only a few scat- 
tered hemorrhages rarely are asso- 
ciated with the severe disc edema seen 
in most of our patients. 

Papillophlebitis (optie nerve vasculi- 
tis) does cause severe hemorrhagic 
disc edema, occasionally with periph- 
eral retinal hermorrhages.'* However, 
this uncommon condition, which may 
be merely the dinical picture of cen- 
tral retinal vein occlusion in the 
young," affects mainly young adults 
and is almost always limited to one 
eye. 

Other obscure vascular and coagula- 
tion problems that cause retinal 
hemorrhages ard disc edema probably 
represent varieties of central retinal 
vein compromise.'*-^ 

In summary, occasionally patients 
with papillederra exhibit unusual ocu- 
lar hemorrhages that may be confused 
with the effeets of subarachnoid 
hemorrhage or primary central vein 
occlusion. 


Fundus photogra»hs were taken by William 
Ludwick. 
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A Screening Method for Chiasmal Visual-Field Defects 


Jonathan D. Trobe, MD; Paulo C. Acosta, MD; Jeffrey P. Krischer, PhD 


è A strategy that selectively explores 
the vertical fixational meridian of the 
visual field was as sensitive as conven- 
tional quantitative Goldmann perimetry in 
detecting chiasmal hemianopic field de- 
fects, although it required only one quar- 
ter of the usual testing time. A trained but 
"masked" perimetrist, applying this ab- 
breviated method to the examination of 28 
eyes with hemianopic defects, 17 eyes 
with nerve-fiber defects, and 14 normal 
eyes, detected 100% of the hemianopias 
when using the Goldmann perimeter, 92% 
when using the conventional tangent 
screen, and 87% when using the projec- 
tion tangent screen. False-positive diag- 
noses of hemianopic defects were 16%, 
11%, and 14% on the respective instru- 
ments. While this strategy did not define 
the field defects fully, it accurately identi- 
fied the features of diagnostic impor- 
tance. By its efficiency, this approach may 
encourage greater use of visual fields as a 
determinant in managing the conditions 
of patients with unexplained visual loss. 

(Arch Ophthalmol 99:264-271, 1981) 


Amaior challenge in the examina- 

tion of patients with optic neu- 
ropathy is the separation of the few 
with chiasmal lesions from the major- 
ity with prechiasmal lesions. Because 
chiasmal disease is frequently neo- 
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plastic or aneurysmal,' it necessitates 
neuroradiologie definition and often 
surgical intervention. Prechiasmal 
disease, which may outnumber chias- 
mal disease by at least 10:1,'? is rarely 
amenable to surgical therapy, and 
neuroradiologie studies are generally 
unhelpful. It is, therefore, inappro- 
priate to subject patients with these 
lesions to expensive and sometimes 
harmful radiologic investigation if 
lesions can be found beforehand. 
Visual-field testing offers this pos- 
sibility. In patients with subnormal 


acuity caused by optic neuropathy, the 
disease process may be confidently 
localized to the chiasmal area by find- 
ing a temporal “hemianopic” defect, 
defined as a relatively reduced visual 
sensitivity across the vertical fixa- 
tional meridian. To localize effective- 
ly, perimetry need not quantitate all 
aspects of this hemianopie field 
defeet, but it must be capable of dis- 
tinguishing it accurately from the 
nonhemianopic configuration. 
Conventional perimetry hzs fre- 
quently failed in this task, perhaps 


No 
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Fig 1.—Strategy of kinetic and suprathreshold "selective" explo- 
ration of vertical fixational meridian on Goldmann perimeter. 
Arrows and borders indicate kinetic test points, each concentric 
ring of arrows representing different stimuli. X indicates static test 
points 5? internal to borders plotted with equivalent kinetic 
stimuli. 
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because oo much time is spent on 
exploring noncon-ributory portions of 
the visua! field. 

Thirty years ago, Chamlin* found 
that exploration of the 10? area on 
either side of the vertical meridian 
was successful in detecting early field 
loss caused by visual-pathway disease. 
A retrospective study of patients with 
optic neuritis and compressive (usual- 
ly juxtachiasmal optic neuropathy’ 


showed that all hemianopic defects in 
the latter cases could be identified by 
statie and kinetic perimetry within 
15° of the vertical meridian. Based on 
these findings, we have investigated a 
“selective” visual-field procedure that 
concentrates on a zone with borders 
45° to either side of the vertical me- 
ridian. The remainder of the visual 
field is minimally explored, thereby 
reducing examination time from an 


average of 20 minutes to five minutes 
per eye. In this report, we assess the 
effectiveness of this selective tech- 
nique in the identification of chiasmal 
defects. We are unaware of any pre- 
vious prospective, masked study that 
addresses this question. 


PATIENTS AND METHODS 
Patient Selection 


There were 28 eyes with hemianopic 





Fig 2.—Normal control. Example of kinetic Goldmann visual field 
(top left) used as reference standard unknown to examiner who 
performed selective perimetry on Goldmann (tap right), conven- 
tional tangent screen (bottom left), and projection tangent screen 
(bottom right). X indicates perceived static target. 
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visual-field defects, 17 eyes with nerve- 
fiber-bundle defects, and 14 eyes with no 
visual-field defects seen by Goldmann pe- 
rimetry using conventional kinetie tech- 
niques. All hemianopic defects occurred in 
patients with chiasmal compressive lesions 
documented histologically. The majority 
were pituitary tumors. The nerve-fiber- 
bundle defects occurred in patients with 
inactive ischemic and dysthyroid optic neu- 
ropathy and optic neuritis. The normal 
visual fields all occurred in fellow eyes. 
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All patients were selected by one of us 
(J.D.T.) from the patient files of the 
Shands Teaching Hospital, University of 
Florida, the Gainesville (Fla) Veterans 
Administration Hospital, and the Bascom 
Palmer Eye Institute, University of 
Miami. 


Visual-Field Procedures 


Conventional kinetic Goldmann perime- 
try was performed on all patients either by 
J.D.T. or under his supervision. These 


Re 


o? è 


visual fields showed complete hemianopic 
defects in 11 of 28 eyes. In the remaining 
17 eyes with incomplete hemianopic de- 
fects, the largest isopters to show a focal 
abnormality were the V, in nine eyes, III, 
in one eye, I, in four eyes, I. in one eye, and 
I, in two eyes. 

Of the 17 eyes with nerve-fiber-bundle 
defects, the largest isopters to show a focal 
abnormality were the V, in rine eyes, III, 
in one eye, I, in five eyes, and I. in two 
eyes. 


Fig 3.—True-positive. Hemianopic defect OD present in reference 
field (top left) is correctly identified with selective perimetry on all 
instruments (top right and bottom). Circled dots indicate static 


test points where patient did not perceive target; X, perceived 
static target. 
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These visual-field findings served as a 
reference for judging the accuracy of the 
following selective visual-field procedure 
performed by another of us (P.C.A.) on the 
Goldmann perimeter, dark tangent screen 
using hand-held stimuli, and white tangent 
screen using projected stimuli (Autoplot), 
without prior knowledge of patient diag- 
noses or reference visual fields. The strate- 
gy used for selective visual-field testing 
(Fig 1) was as follows. 

l. The peripheral kinetic isopter (Gold- 








fifi: 2 S. 4 X x " 


mann I, and 2/1,000 on conventional and 
projection tangent screens) was estab- 
lished at the 0°, 45°, 60°, 75°, 105°, 120°, 
135°, 180°, 225°, 240°, 255°, 285°, 300°, and 
315° meridians. If the Goldmann I. could 
not be perceived, then the sequence II,, 
IIL, IV, and V, was followed until a 
reliable peripheral isopter was plotted. If 
the I, was perceived, the sequence I, L, 
and I, was followed until responses were no 
longer reproducible. The same approach 
was used in the conventional and pro- 
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| je 
315 
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jected-stimulis tangent screen examina- 
tion, starting with a 2/1,000 white stimulus 
followed by the —/1,000 white stimulus. 

2. After kinetic testing was completed, 
paired static presentations of equivalent 
stimuli were made sequentially at the 75°, 
105°, 255°, and 285° meridians, 5° central 
to the kinetic borders ("suprathreshold" 
static technique) 

After each petient had undergone all 
study visual-field testing, the perimetrist 
(P.C.A.) analysed the results to determine 





Fig 4.—False-negative. Small temporal hemianopic defect OS 
present in reference field (top left) is identified by selective testing 
on Goldmann perimeter with kinetic and static |, only (top right). 
Selective conventional tangent screen (bottom left) and projec- 
tion tangent screen (bottom right) testing fail to identify defect. X 
indicates perceived static target; circled dots. target not per- 


ceived. 
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whether a hemianopic defect was present. 
If not, he determined whether a nerve- 
fiber-bundle defect was present or wheth- 
er the field was normal (Fig 2). He then 
compared this assessment with the refer- 
ence Goldmann visual fields to establish 
the aceuracy of the method under study. 
Where major differences existed between 
study fields and reference Goldmann 
fields, the reference perimetry was re- 
peated by J.D.T. on the same day that the 
study fields were tested. The study field 








tests were never repeated. 

A hemianopic defect was defined as eith- 
er a kinetic "step" of at least 5° along the 
vertical meridian involving one or more 
stimuli or no response to repeated static 
presentation of one of two paired stimuli at 
equal eccentricity and within 15? of the 
vertical fixational meridian. 


RESULTS 


The sensitivity of the study visual- 
field procedures is their ability to 


~ 
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identify hemianopic defects present 
in the reference visual fields ("true- 
positives," Fig 3); failures are consid- 
ered "false-negatives" (Fig 4). Speci- 
fieity designates the ability to avoid 
identifying hemianopic defects where 
none are present in the reference 
fields ("true-negatives," Fig 5); fail- 
ures are considered "false-positives" 
(Fig 6). 

The average testing time for the 
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Fig 5.—True-negative. Nonhemianopic defect OS present in refer- 
ence field (top left) is correctly identified by selective perimetry on 
Goldmann (top right) and conventional tangent screen (bottom 
left). No defect was identified on projection tangent screen 
(bottom right). X indicates perceived static target. 


268 Arch Ophthalmol—Vol 99, Feb 1981 


Screening Methoc—Trobe et al 


selective technique did not exceed five 
minutes per eye. The conventional 
Goldmann technique used for the ref- 
erence fields required an estimated 20 
minutes per eye. 


Selective Strategy Performed 
on the Goldmann Perimeter 


The selective strategy on this 
instrument produced the most impres- 
sive results, with sensitivity equal to 
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1.00 and specificity equal to 0.839 (Ta- 
ble 1). The false-positives occurred in 
five eyes with nonhemianopic nerve- 
fiber-bundle defects in reference 
fields whose borders happened :o fall 
within 15? of the vertical meridian 
(Table 2). 

All hemianopic defects were identi- 
fied by kinetic techniques alone. In 
fact, eliminating the kinetic explora- 
tion of the 0°, 45°, 135°, 180°, 225°, 


|^ Rotat 
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and 315? meridians would not have 
altered this perfect result. The I, stim- 
ulus was sufficient to identify 24 of 28 
hemianopic defects. However, in one 
eye, kinetie I. and, in three eyes, 
kinetic L, were the largest stimuli to 
identify the hemianopic border. 
Static techniques were sufficient to 
identify 27 of 28 hemianopic defects. 
In one eye, it was impossible to obtain 
reliable responses. In 23 of 27 hemia- 





Fig 6.—False-positive. Nonhemianopic defect OD (indicated by 
crossing of vertical meridian in |,) present in reference field (top 
left) is incorrectly identified as hemianopic in al' study fields (top 
right and bottom). Selective techniques were frequently falsely 
positive when border of hemianopic defect in reference fields fell 
within 15° of vertical meridian. X indicates perceived static target: 
circled dots, target not perceived. 
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Table 1.—Sensitivity and Specificity of Selective Exploration of Vertical 
Fixation Meridian in Identification of Hemianopic Defects 


Selective Visual-Field 
Strategy Performed 


Goldmann perimeter 5 
Conventional tangent screen 5 


Tangent screen with pro- 
jected stimuli 5 


Testing 





Time, min 


Sensitivity* 
28/281 1.000 
22/24 0.916 


Specificity 
26/311 0.839 
23/26 0.885 


20/23 0.870 24/28 0.857 


*Numerator designates number of eyes in which hemianopic defects were identified using selective 
strategy; denominator designates total number of eyes tested with hemianopic defects in reference 


fields. 


tNumerator designates number of eyes in which absence of hemianopic defects was correctly 
identified using selective strategy; denominator designates total number of eyes tested with either 
nerve-fiber-bundle defects or no defects in reference fields. . 

iFor logistical reasons, not all patients who were examined with the Goldmann perimeter were 
examined with the tangent screen. This explains the differences in denominators in a single 


column. 








NFB Defect 
Misdiagnosed 
as Hemianopic 


Selective 
Visual-Field 
Strategy Performed 











*NFB indicates nerve-fiber-bundle defect. 


nopie eyes, static I, was sufficient to 
identify the hemianopic border; in two 
eyes, static I, and, in two eyes, static 
I, were the largest diagnostic stim- 
uli. 

In no case was a defect present to 
either kinetic or static I, that was not 
also present to smaller stimuli. 


Selective Strategy Performed 
on Conventional and Projection 
Tangent Screens 


Selective perimetry along the verti- 
cal meridian on the conventional and 
projected-stimulus tangent screen 
showed slightly reduced sensitivity 
(0.916 and 0.870) but equal specificity 
(0.885 and 0.857) as compared with the 
same strategy conducted on the Gold- 
mann perimeter (Table 1). There was 
no significant difference between the 
results with 2/1,000 and 1/1,000 isop- 
ters. 

The false-positive eyes had nerve- 
fiber-bundle defects without hemia- 
nopie borders in the reference visual 
fields. False-negatives occurred in 
eyes with hemianopic defects present 
only to kinetic I, in reference Gold- 
mann fields. 


COMMENT 


This study differs from previous 
comparative studies of visual-field 
techniques in that it is concerned not 


270 Arch Ophthalmol—Vol 99, Feb 1981 


Table 2.—Analysis of Incorrect Results* 


No. of Eyes With 
False-Positive Field Defects 
reo re Or ee. 


No Defect 
Misdiagnosed Misdiagnosed Misdiagnosed 
as Hemianopic 


Goldmann perimeter 5 0 0 0 
Conventional tangent 

screen 3 0 1 1 
Tangent screen with 

projected stimuli 4 0 2 1 


No. of Eyes With 
False-Negative Field Defects 
————————————M50 
Hemianopic Hemianopic 
Field Defect Field Defect 


as Normal as NFB Defect 









with detection of any defect, but with 
identification of a specific configura- 
tion—the hemianopic defect. 

In the majority of past reports, 
study populations have consisted al- 
most exclusively of patients with eith- 
er glaucoma or ocular hypertension,*"* 
so that field defects have been pre- 
sumed to be “glaucematous.” For 
example, when Rock et al? and 
Drance et al? evaluated a screening 
protocol, their finding of a sensitivity 
of 0.90 and specificity of 0.80 was 
based on the detection of any field 
defect; yet, the majority of defects 
identified by this techmique are para- 
central scotomas, which do not exclude 
the possibility of chiasmal disease. 
Even in studies involving nonglauco- 
matous visual-pathway disease, 
Keltner et al’? and Frisén® did not 
specify whether the configuration of 
the defect was correctly identified. 

While higher specificity criteria 
may be inappropriate for judging the 
efficacy of glaucoma field screening, 
they must be applied to the task of 
screening patients with optie neuro- 
pathy of unknown cause. Finding a 
nonspecific field defect is not much 
help; finding an isolated temporal 
hemianopia or a bitemporal defect 
directly determines the next diagnos- 
tie step, which may be urgent, as in 
pituitary apoplexy, carotid aneurysm, 


or sphenoid sinus mucocele. 

The selective qualitative strategy 
evaluated in this report was developed 
because of our conviction that pres- 
ently used techniques give too little 
attention to the vertical meridian and 
are so exhausting and inefficient that 
they impair accuracy and discourage 
utilization of a powerful diagnostic 
tool. Indeed, Segal and Fishman‘ 
found that in ten of 17 pituitary 
tumors with visual loss, incorrect 
diagnosis was due to failure -o per- 
form visual-field tests or to inzerpret 
their results properly. Our study has 
shown that 100% of hemianopie de- 
fects in patients with chiasmal disease 
may be detected by a trained perime- 
trist exploring only a limited portion 
of the visual field for an average of 
five minutes per eye, one quarter the 
time required to perform conventional 
perimetry. 

The most accurate single procedure 
involved presenting kinetic and supra- 
threshold static white stimuli on the 
Goldmann perimeter within 30? of 
fixation and within 15? on either side 
of the vertical fixational meridian. 
This strategy was slightly less accu- 
rate when used on both conventional 
and projected-stimulus tangent 
screens, the instruments in most gen- 
eral community use. Yet, only two 
hemianopic defects were overlooked 
with these instruments; in both eyes, 
Goldmann reference fields showed 
defects to I, only. Thus, it is not the 
instrumentation but the technique 
that counts. 

In contrast to statements by Walsh 
and Hoyt' and Chamlin? that early 
chiasmal defects are found in the 
peripheral field, this study found that 
it is not helpful to test that portion of 
field. All hemianopic defects could be 
identified by remaining withir a ver- 
tical zone whose midpoint is on the 
fixation meridian, whose lateral bor- 
ders are confined to within 15° of 
fixation, and whose upper and lower 
borders are confined to within 30° of 
fixation. 

These findings are consistent with 
the Nauta degeneration studies of 
Hoyt and Luis” that showed that the 
chiasm is composed largely of macular 
projection fibers, known to be prefer- 
entially sensitive to compression.’ 
Traquair” has also affirmed that the 
earliest optic nerve and chiasmal com- 
pressive defects are to be found 
between 20° and 30° of fixation, and 
Blum et al* found that exploration 
outside 30° of fixation was essentially 
noncontributory in a_ retrospective 
study of 1,675 abnormal visual fields 
performed in a university ophtnalmol- 
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ogy department. 

The cembination of kinetic and 
suprathreshold testing seemed critical 
in our study. Static techniques were 
especially helpful close to fixation, 
where kinetic tes-ing7was less reliable. 
This would support the observations 
of Safran and Gaser and Zappia et 
al who reported that static tech- 
niques are particularly sensitive to 
chiasmal hemianopias. Together, 
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these findings should buttress the 
development of computer-assisted pe- 
rimetry that lends itself better to 
static than kinetic methods. On the 
other hand, kinetie testing across the 
hemianopie border, which was not 
part of our selective technique, would 
probably improve specificity. 

The data reported in this study 
reflect the efforts of a single trained 
perimetrist. The potential accuracy of 
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office perimetry incorporating this 
procedure remains to be assessed. 
Because it is simple, concise, and capa- 
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tic that, used manually or by auto- 
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nique will improve accuracy. 
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Ocular Findings in Mycosis Fungoides 


€ Thirty consecutive patients with biop- 
sy-proved mycosis fungoides were exam- 
ined ophthalmologically. Specific ocular 
changes, judged directly related to the 
mycosis fungoides, were found in 11 of 
the 30 subjects, usually in the late plaque 
or tumor stages of the disease. Tumors, 
especially involving the lids, were the 
most common ophthalmic finding. Kerati- 
tis, uveitis, and optic atrophy were also 
described. A review of the literature is 
given, and changes found in patients in 
this series correlate well with ophthalmic 
findings presented in diverse isolated 
case reports. It seems that the frequency 
of ophthalmic pathologic findings in 
mycosis fungoides is much more com- 
mon than previously assumed. 

(Arch Ophthalmol 99:272-277, 1981) 


Myeesis fungoides is a malignant 

lymphomatous disease that arises 
in the skin and throughout its course 
continues to manifest itself primarily 
in the skin, although generalized sys- 
temic involvement, especially in 
lymph nodes, lung, liver, spleen, gas- 
trointestinal tract, and CNS, is fre- 
quently found at autopsy. Ocular man- 
ifestations are said to be unusual and 
have appeared as isolated case reports 
in the literature. This study was 
undertaken to determine the nature 
and frequency of ocular findings in a 
series of patients with mycosis fun- 
goides. 


PATIENTS AND METHODS 


Thirty consecutive patients from the 
Skin and Cancer Unit of University Hospi- 
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tal and the Dermatology Service at Belle- 
vue Hospital, New York, were examined 
during five years. The diagnosis of mycosis 
fungoides was established by skin biopsy 
in all cases. Each patient underwent a 
complete ophthalmic examination by one 
of us (S.S.). 


RESULTS 


Eleven of the 30 patients examined 
had specific ocular abnormalities be- 
lieved directly related to the mycosis 
fungoides. Table 1 summarizes these 
abnormal findings and their frequen- 
cy. Patients ranged in age from 40 to 
79 years, with an average age of 68 
years. The duration of the disease 
varied from two to 22 years, with a 
mean of 8.2 years. 

Tumors were the most frequent 
finding, occurring in eight patients 
overall. The lid was the most common 
site of involvement (in all eight 
patients with tumefaction). Most of 
the tumors were small (less than 1 em) 
and multiple (Fig 1), although larger 
solitary growths were also observed 
(Fig 2 and 3). One patient with lid 
tumors demonstrated ^ additional 
growths on the palpebral conjunctiva 
and lacrimal caruncle (case 1). 

Corneal changes were present in 
two patients. In one of these, involve- 
ment took the form of a progressive 
circumferential infiltration and thin- 
ning ending in bilateral perforation 
(case 2). The second patient demon- 
strated a focal interstitial keratitis in 
one eye only. An additional patient 
had an epithelial dendriform figure, 
presumed herpetic in nature, respon- 
sive to topical antiviral agents. 

One patient had a 20-year history of 
recurrent panuveitis in his right eye, 
concomitant with a generalized skin 
eruption diagnosed on a biopsy speci- 
men as mycosis fungoides. Results of 
tests for uveitis performed on several 


occasions failed to show any soecific 
cause. The ophthalmic picture was 
complicated by the development of 
secondary glaucoma, cataract. and 
optic atrophy (case 3). 

Two additional patients from the 
series had optic atrophy, patient 2 and 
a second patient in the infiltrative 
tumor stage of the disease with lid 
tumors, cicatricial ectropion, anc cata- 
racts, but no evidence of old or current 
ocular inflammation (case 4). 

Nonspecific ophthalmic pathologic 
findings in this series were frequent 
and were attributed to assoeiated 
cutaneous changes, the age of the 
population studied, and generalized 
debilitation and immunosuppression. 
Ectropion, usually cicatricial in type, 
was seen in ten patients; in three of 
these, the changes were severe enough 
to cause a secondary lagophthzlmos. 
Dry eye states, as defined by Schir- 
mer testing, were common (in ten 


Specific Findings 
Tumors overall (3 large, 
5 small 
Lid tumors (3 large, 
5 small) 
Conjunctival tumor 


Lacrimal caruncle tumor 
Keratitis (1 bilateral ulcera- 
tive; 1 interstitial keratitis) 
Uveitis 
Optic atrophy 
Nonspecific Findings 
Ectropion 
Lagophthalmos 
Dry eye state (Schirmer 
testing) 
Glaucoma 
Cataracts (best corrected 
acuity less than 20/60) 
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patients overall). Cataracts (lens 
changes limiting visual acuity to 20/60 
or less) were present in 12 of the 30 
subjects. These eataracts were usually 
nuclear and cortical in type, except for 
the complicated cataracts observed in 
two patients (cases 2 and 3 with bilat- 
eral corneal perforations and recur- 
rent panuveitis, respectively), where 
posterior subeapsular changes were 
most pronounced. Considering the age 
of the population studied, with an 
average of 68 years, the incidence of 
cataract is high, compared with that 
of the Framingham study of patients 
in a similar age range, where the 
incidence of cataracts (here defined as 
a best corrected acuity less than 20/ 
30) was about 18%.! 


REPORT OF CASES 


Case 1.—A 62-year-old woman had a six- 
year history of a skin disease initially in 
the form of recurrent, erythematous, non- 
pruritic patches involving the lower part of 
the back. Three years later, the lesions 
thickened, and a diagnosis of mycosis fun- 
goides was established on biopsy. In the 
three months before admission, there was 
considerable progression of the disease, 





Fig 1.—Multiple small cutaneous tumors. 


Fig 3.—Large tumor of left nasocanthal angle. 
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with the widespread development of 
plaques and tumors. Results of systemic 
studies performed at the time of hospitali- 
zation, including liver-spleen scan, intrave- 
nous pyelogram, and bone marrow biopsy, 
failed to show any internal involvement. 
Findings from serum immuneelectro- 
phoresis were normal. Skin testing to PPD, 
Trichophyton, and streptokinase-strepto- 
dornase was negative. Dinitrochloroben- 
zene sensitization was unsuccessful. 
Ophthalmic examination showed a best 
corrected acuity of 20/25 OU. Pathologic 
findings were confined to the anterior 
segment. Eyelids were diffusely red, thick- 
ened, and scaled with mild cicatricial ectro- 
pion. Several small-to-moderate-sized tu- 
mors were present on the lids (Fig 4). On 
eversion of the left upper lid, a small 
reddish tumor of the palpebral conjunctiva 
was observed. A larger lesion of the left 
lacrimal caruncle was also seen (Fig 5). 
The eye lesions were treated with topical 
corticosteroids and local superficial irradia- 
tion, with good initial result. Her cuta- 
neous lesions were treated with the topical 
application of mechlorethamine hydrochlo- 
ride. The patient’s condition then deterio- 
rated, with the development of dissemi- 
nated cutaneous tumors and ulcerations 
with secondary staphylococcal septicemia 
leading to shock, bleeding diathesis, renal 
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Fig’ 2.—Larger tumor of right brow. 
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failure, and leakemoid reaction. Despite 
aggressive therapy, including dialysis, che- 
motherapy, and platelet transfusion, she 
died. 

CASE 2.—A 73-year-old man had a 30-year 
history of a generalized skin eruption 
finally diagnosed as mycosis fungoides on 
biopsy in 1971. Facial involvement, includ- 
ing periorbital lesions, was a constant fea- 
ture of the disease. Results of systemic 
studies showed no internal involvement. 
Skin testing was negative to PPD, mumps, 
and streptokinase-streptodornase but posi- 
tive to Candida and Trichophyton. Dini- 
trochlorobenzene sensitization was unsuc- 
cessful. On serum protein electrophoresis, 
the IgG level was greatly elevated and the 
IgA level slightly raised. The B-cell popula- 
tion was normal, but T cells were relatively 
decreased (44%). 

The patient was ini&ally seen by the 
Ophthalmology Service in 1959, at which 
time his acuity was 20/20 OU. Mild con- 
junctival inflammation and inferior punc- 
tate corneal staining were described in 
both eyes at that time. His condition was 
next evaluated in 1964, when a chronic 
blepharitis with tylosis, madarosis, and 
bilateral ectropion was present. By 1966, 
irregular diffuse marginal ulceration of 
the cornea at the 7- and 10-o'clock merid- 
ians was noted with the development of 
early vascular ingrowth. Bilateral Kuhnt- 
Szymanowski eetropian repairs were per- 
formed. One year later, the ectropion had 
recurred. Mucoid discharge was present, 
along with diffuse punctate corneal ero- 
sions and peripheral vaseularized thinning 
for 360°. Topical antibiotics, lid hygiene, 
and lubricants were prescribed. In 1968, a 
repeated repair of bilateral cicatricial 
ectropion was done with skin grafting to 
the lower lids. Circumferential vascular- 
ized corneal opacities were seen in both 
eyes with accompanying marginal thin- 
ning; immediately central to the opacities 
were several focal areas of more advanced 
(50%) corneal thinning with deep troughs 
at the 7- and 1-o’clock pesitions OD and in 
an arc from the 7- to the 5-o'clock positions 
OS. Follow-up observation was erratic dur- 
ing the next four years. but in scattered 
clinic reports, reeurrence and worsening of 


Fig 4.—Multiple lid, nasal, and brow tumors. 
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Fig 5.—Tumor of lacrimal caruncle. 
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Fig 7.—Close-up of Fig 6 (ulcerative keratitis). 


the cicatricial ectropion, dryness, intermit- 
tent staphylococcal blepharoconjunctivitis, 
and gradual progression of the corneal 
troughs extending to the 11-o’clock posi- 
tion OD and from the 9- to the 3-o’clock 
positions OS were described. By 1975, acui- 
ty had decreased to 20/100 OD and 20/300 
OS because of a combination of increasing 
corneal and lens involvement. The periph- 
eral troughs involved both corneas for 
almost 360° with a 30% to 50% loss of 
thickness in the affected zones. Central 
thinning had begun OS, and both corneal 
surfaces were irregular and lusterless. 
Two months later, the patient came to 
the ophthalmology clinic with a one-week 
history of severely decreased vision. Fever 
and moderate constitutional symptoms 
were also evident. On examination, acuity 
was light perception with projection only 
OU. There were marked bilateral cicatri- 
cial ectropions of the lower lids with 
lagophthalmos and severe conjunctival hy- 
peremia with chemosis. Both corneas were 
bulging with opaque, mushy, necrotic cen- 
tral buttons. In the right eye, extreme 
vascularized marginal thinning for 360° 
was present; a zone of perforation with iris 
prolapse from the 3:30- to the 6:30-o'clock 
positions was seen. In the left eye, the 
picture was similar, but with no frank 
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perforation, although the marginal area 
from the 11- to the 1-o'clock positions was 
almost completely melted away, and rup- 
ture seemed imminent (Fig 6 and 7). Cul- 
tures showed a heavy growth of coagulase- 
positive staphylococci. The patient was 
treated with topical and systemic antibiot- 
ies and underwent a total penetrating ker- 
atoplasty with complete iridectomy and 
cataract extraction on the right eye, along 
with lateral tarsorrhaphy amd insertion of 
a polyethylene tube into the lateral part of 
the right upper lid for continuous irriga- 
tion. 

On histologic examination, the surgical 
button showed marked loss and disorgani- 
zation of corneal substance with no epithe- 
lium. A scattered neutrephilic-mononu- 
clear infiltrate’ was present; several atypi- 
cal lymphocytes suggestive of mycosis cells 
were also observed (Fig 8). The patient did 
well postoperatively, with a clear graft and 
a corrected acuity of 20/100+ two weeks 
later. An 8.5-mm partial penetrating kera- 
toplasty with cataract extraction, sector 
iridectomy, and lateral tarsorrhaphy were 
subsequently performed OS. Here, the 
postoperative course was complicated first 
by a wound dehiscence requiring resutur- 
ing and later by the development of a 
violent vitritis. Diagnostic taps were nega- 








Fig 8.—Vascularized, disorganized corneal stroma with mixed 
inflammatory cell infiltrate and several atypical lymphocytes 
(hematoxylin-eosin, x 500). 


tive, and despite the intensive use of topi- 
eal and systemic antibiotics and steroids, 
the vitreous organized with secondary total 
retinal detachment and subsequent phthi- 
sis bulbi. 

The patient was unavailable for rollow- 
up examination for nine months and then 
arrived in the clinic complaining of 
decreased vision OD. Acuity was down to 
light perception only OD and no light per- 
ception OS. The graft and vitreous OD 
were clear. On ophthalmoscopy, the optic 
nerve head was atrophic and the retinal 
vessels attenuated. The impression was 
optic atrophy. The patient refused further 
studies or treatment at that time. 

He was readmitted several months later 
to the Dermatology Service with fever, 
dyspnea, and lethargy. He had a coagulase- 
positive staphylococcal septicemia, proba- 
bly secondary to a urinary tract infection. 
Despite intensive antibiotic and supportive 
treatment, he died. 

CASE 3.—A 45-year-old man had a 20-year 
history of a generalized skin eruption ini- 
tially diagnosed as parapsoriasis en plaque 
(Fig 9). A skin biopsy specimen taken in 
1967 confirmed the diagnosis of mycosis 
fungoides. He had been treated since then 
with topical mechlorethamine hydrochlo- 
ride, with good control. Concomitart with 


Mycosis Fungoides—Stenson & Ramsay 





Fig 9.—Periorbital infiltrative-plaque le- 
sions of mycosis fungoides. 





Fig 11.—Optic atrophy. 


the cutaneous disease was a 20-year history 
of severe reeurrent panuveitis in the right 
eye, studied on several occasions with no 
specifie diagnosis. The clinical pieture was 
complicated OD by the development of a 
secondary glaucoma and cataract. After 
cataract extraction, the best corrected acu- 
ity OD was hand motions only. On exami- 
nation of the right eye, pressure was 
normal-there was a beund-down pupil with 
posteataract and optic atrophy, and several 
scattered foci of old inactive chorioretinal 
scarring were present. The left eye 
appeared normal. 

Case 4.—A 73-year-old man had a nine- 
year history of a generalized pruritic der- 
matitissconfirmed histologically as mycosis 
fungoides in 1975. There was no evidence 
of internal involvement at that time. The 
T-cell count was decreased, and a megalo- 
blastic anemia was present. Skin reaction 
was negative to PPD, mumps, Trichophy- 
ton and Candida, and streptokinase-strep- 
todornase; dinitrochlorobenzene sensitiza- 
tion was unsuecessful. His skin condition 
rapidly progressed to the infiltrative- 
tumor stage, with several large growths 
especially prominent on the hands and 
feet. His cutaneous eondition was treated 
with topical mechlorethamine hydrochlo- 
ride, coupled with lecal irradiation to the 
tumors. 
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Fig 12.—Pautrier's microabscess. Polymorphous infiltrate of lymphocytes and histiocytes 
appearing as localized collections in epidermis (hematoxylin-eosin, x 500). 


On initial ophthalmic examination, cor- 
rected acuity was 20/25 OU. There was 
moderate infiltration of his eyelids, with 
mild cicatricial ectropion. An ulcerating 
tumor was present on the lateral part of 
the left upper lid. Mild lenticular changes 
confined to the peripheral anterior cortices 
of both lenses were observed; retinal and 
optic nerve heads appeared normal. When 
reexamined one year later, vision had dete- 
riorated to 20/50 OD and 20/100 OS. There 
were further infiltration and centracture 
of the skin with lagophthalmes; tumors 
were present over both brows and at the lid 
margin of the right lower lid (Fig 10). The 
lens changes were stable, but both optic 
nerve heads appeared pale (Fig 11). The 
impression was mycosis fungoides in the 
late tumor stage with lid tumors. cicatricial 
ectropion (mild), lagophthalmos, incipient 
cataracts, and optic atrophy. 


The patient's overal! condition continued 
to deteriorate with the progression of the 
mycosis fungoides. Recurrent thrombo- 
phlebitis developed, necessitating warfarin 
sodium therapy. This was complicated by a 
severe bleeding diathesis with generalized 
oozing from the skin, hemoptysis, and 
eventual hemothorax, followed by cardiac 
and renal failure and death. 


COMMENT 

Mycosis fungoides is an uncommon 
lymphomateus process based on a dis- 
order of T lymphoeytes. The disorder 
accounts for about 1% of deaths from 
lymphoma im the United States. With 
the use of electron microscopy and cell 
membrane properties, the neoplastic 
cell has been identified as the thymus- 
derived lymphocyte.’ 
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Table 2.—Ocular Findings in Mycosis Fungoides: Review of the Literature 









Source, yr Findings 
Allen and Straatsma,” 1961 Keratitis 


Besnier and Hollopeau,? 1892 Necrotizing keratitis (bilateral) in late stages; 
recurrent interstitial keratitis in early stages 


Brewitt et al,’ 1974 Lid and orbital involvement 


De Lavigerie and Onfray,” 1913 Conjunctival infiltrates 


Deutsch and Duckworth, 1968 Large lid tumor; interstitial marginal keratitis 
. Durand et al," 1971 Lid tumors 
Erdmann,” 1921 Conjunctival infiltrates 


Foerster,” 1960 Mycosis cells under retinal pigment epithelium and 
anterior part of vitreous on pathologic examina- 
























tion; uveitis 
Fradkin et al,'^ 1969 Tumor of lacrimal caruncle 


Franceschetti,? 1950 
Gartner,'? 1957 


Cotton-wool spots, retina 


Conjunctival infiltrates; keratitis; mycosis cells in 
choroid on pathologic examination 


Giannoti et al,” 1963 Orbital involvement 


Hermann,” 1951 Bilateral corneal opacification; mycosis 
cells in corneal button from keratoplasty 

Mycosis cells on pathologic examination 
in anterior chamber, endothelium, iris, ciliary 

body, retina, and optic nerve to chiasm 
















Hogan,” 1972 







Kitchen,” 1963 Lid nodule; 
recurrent nonulcerative keratitis 
Paillard,^ 1949 Retinal involvement 


Lexow and Nyquist,? 1962 Superficial branching epithelial keratitis 


early; late stromal ulcerative keratitis 


Löhe and Schmidt, 1936 Ulcerative keratitis 
McGavic,"? 1943 Lid infiltration and tumors 
Okuda et al,“ 1971 Lid tumor 










Pau et al,'^ 1976 








Keltner et al," 1977 


The diagnosis of mycosis fungoides 
is elusive in the early stages. Clinieal- 
ly, at the onset, the condition may 
resemble a variety of eczematous pro- 
cesses, and histologic confirmation is 
frequently difficult for several years. 
The characteristic finding of a poly- 
morphous infiltrate with Pautrier's 
mieroabscesses may not be found in 
the early stages (Fig 12). Initially, the 
lesions appear as erythematous flat 
patches, often scattered over the low- 
er part of the torso and thighs. These 
slowly become more infiltrated with 
more involvement of the cutaneous 
integument as well. After this stage, 
eutaneous tumors, ulcerations, and 
peripheral lymphadenopathy occur. 
The latter three physical findings 
indieate a poor prognosis, with a 
median survival of less than 30 
months. In the more advanced dis- 
ease, systemic involvement has been 
described in most organ systems.' 

A rare variety of mycosis fungoides, 
referred to as the d’emblée type, is 
characterized by the initial finding of 
tumors without any preceding patches 
or plaques. Another uncommon vari- 
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Infiltration of lids and orbit; 
uveitis, retinopathy, and optic atrophy 


Rossi," 1946 Bilateral papilledema 
Vogt,” 1930 Branching superficial epithelial keratitis 
Wolter et al,” 1963 Necrotizing keratitis and scleritis 


Retinal and vitreous involvement; 
bilateral papilledema 


ety is the Sézary syndrome, character- 
ized by erythroderma, lymphadenopa- 
thy, hepatomegaly, splenomegaly, and 
abnormal circulating T cells, referred 
to as Sézary cells. 

Until recently, mycosis fungoides 
was thought to be a universally fatal 
condition, and treatment was solely 
palliative; however, the use of total- 
body electron-beam and topical me- 
chlorethamine hydrochloride therapy 
have provided substantial remissions 
and some cures.* Several attempts 
with systemic chemotherapy have also 
been promising.'^ 

Although ocular findings in mycosis 
fungoides are recognized, these have 
been believed to be among the less 
common manifestations of this dis- 
ease. Table 2 summarizes the litera- 
ture in this regard. 

Anterior segment changes are most 
frequent, with eyelids the usual site of 
the pathologic findings. Lid changes 
take the form of tumors, solitary or 
multiple and ranging in size from 
pinpoint to 10 cm or more in diame- 
ter" One caruncular lesion is de- 
scribed in the literature.'® Conjuncti- 


val involvement is less common, again 
taking the form of small single or 
multiple nodules.''^" A variety of cor- 
neal pathologic findings have been 
described.'":'’*° This has been primari- 
ly uleerative or necrotizing keratitis, 
although a few cases of relatively 
benign interstitial and epithelial in- 
volvement are reported. The initial 
description by Vogt of a dendriform 
keratitis raises the question of an 
atypical herpetic process in an immu- 
nodeficient patient. The oribital in- 
volvement described in four patients 
was primarily an autopsy finding, 
with little visible premortem abnor- 
mality.*'*?* Uveitis was seen in a total 
of seven patients—anterior in three, 
posterior in two, and combined in 
one.'®:**25-°° Histologic changes in the 
iris and sclera were observed in two 
patients.^-* Clinical optic nerve in- 
volvement was described in six pa- 
tients—papilledema in three and optic 
atrophy in three.'^?*?' In an additional 
patient, mycosis cells were fourd in 
the nerve at autopsy.^* 

This spectrum of clinical ophthalmie 
findings found in scattered case 
reports in the literature is mirrored in 
this study (Table 1). Lid tumors 
remain the most common ophthalmic 
finding. Less frequently, conjunctival 
and a solitary caruncular tumor are 
also reported. Similar to genera ized 
cutaneous changes, these ocular le- 
sions respond to topical agents and 
local irradiation. Surgical removal is 
usually not necessary, except in un- 
usual cases for biopsy confirmation of 
the disease. This is in exception to 
scattered case reports in the litera- 
ture, in which surgical excision was 
generally recommended. The corneal 
pathologic findings described in two 
of our patients (circumferential ulcer- 
ative keratitis with corneal melting 
and mild focal interstitial kerat tis) 
are reminiscent of similar cases in the 
literature. The lesions of the patient 
described with atypical dendritic ker- 
atitis responsive to topical idoxuricine 
resemble morphologically the epithe- 
lial linear lesions initially recorded by 
Vogt in a patient with mycosis fun- 
goides. Optic atrophy found in three 
of our patients and uveitis in one are 
again in keeping with ophthalmic 
findings in previous isolated case 
reports in patients with mycosis fan- 
goides. 

The frequency of nonspecific ocular 
findings, ie, cataracts, dry eye states, 
and ectropion, are probably more 
related to the generalized skin 
changes, debilitation, and immunode- 
pressed status of most patients with 
severe chronic cutaneous disease than 
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to mycosis fungoides per se. 

The fiadings in the eye follow the 
same changing pattern and frequent- 
ly respoad to the same modalities of 
treatmeat as the more diffuse cuta- 
neous and systemic pathologic find- 
ings. Topical mechlorethamine hy- 
drochlomde is effective in lid tumors 
as well as extraocular cutaneous 
lesions; its use for conjunctival and 
corneal pathologic conditions is not 
recommended because of irritation 
and possible adverse local effects. 
Localized superficial irradiation is 
useful in the treatment of larger lid 
growths. 

There is some question as to the 
best way to handle severe corneal and 
intraocular disease. The role of ste- 
roids and immunosuppressive agents 
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is recognized; however, since many of 
the case reports in the literature 
involving the cornea, as well as our 
own case of progressive corneal melt- 
ing, describe necrotizing and ulcera- 
tive changes with gradual loss of sub- 
stance and perforation, steroids (both 
topical and systemic) must be used 
with caution. 

Superinfection should always be 
considered, and cultures, both bacteri- 
al and fungal, should be taken routine- 
ly. Many corneal changes can occur or 
be complicated by exposure; these can 
be avoided or alleviated, as in any 
chronic cicatrizing cutaneous disease, 
by the judicious use of lid hygiene, 
tarsorrhaphy, prophylactic antibacte- 
rial agents, bandage lenses, and re- 
parative plastic surgery as required. 
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Ciliary Body Reattachment in Ocular Hypotony 


Michael Shea, MB, FRCS(C), Edward B. Mednick, MD 


è Ocular hypotony associated with de- 
tachment of the ciliary body without evi- 
dent cyclodialysis has been corrected by 
reattachment of the ciliary body to the 
sclera. This was achieved by suturing the 
ciliary body to sclera under microscopic 
control. It would seem that prolonged 
hypotony of this type can be cured by this 
method. 

(Arch Ophthalmol 99:278-281, 1981) 


he possibility that ocular hypotony 

is due to hyposecretion of the aque- 
ous caused by separation of the ciliary 
body has previously been examined. A 
method of treatment of this problem 
has been developed that seems to vali- 
date the hypothesis of Chandler and 
Maumenee.' Three case studies are 
presented in detail to illustrate the 
technique and to demonstrate the 
visual results. It would seem that this 
problem has a better prognosis than 
heretofore realized. 


REPORT OF CASES 


Case 1.—A 20-year-old man had a hock- 
ey-stick injury to his left eye on April 20, 
1977. He was immediately examined in the 
emergency room of his local hospital and 
his lacerated left upper lid was sutured. 
The visual acuity was recorded as "able to 
read small print." Except for a traumatic 
mydriasis, no eye injury was noted. The 
next day he was seen by an ophthalmolo- 
gist. Visual acuity was recorded as 20/20 
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OD and 20/200 OS, and Beriin's edema of 
the macula OS was diagnosed. During the 
next 18 months, the patient was found to 
have a persistently hypotonie left eye with 
intraocular pressure between 3 to 5 mm Hg 
and a visual acuity of 20/200. The right 
IOP was 12 to 16 mm Hg. 

When first seen by us in October 1978, 
ocular examination showed a normal right 
eye with a visual acuity of 20/20. The visual 
acuity was 20/200 in the left eye. The pupil 
was round, central, and reactive to light 


and accommodation. The anterior chamber 
was shallow, with the convex iris crowding 
the angle. There was no iridodonesis. The 
lens was clear and not subluxated. Gonios- 
copy with a three-mirror lens and Eisner 
attachment was difficult because the eon- 
vex iris obscured the angle. There was no 
evidence of angle recession or separation 
of the ciliary body from the sclera (dialy- 
sis). Fundus examination showed peripap- 
illary heaping of the disc margins, notice- 
able chorioretinal folds radiating around 


Table 1.—Injury April 20, 1977 


Postoperative 
Date Interval 


10/26/78 2 days 
10/30/78 6 days 


intraocular 


Visual Acuity Pressure, mm Hg 
20/400 


20/400 3 


11/6/78 2 wk 20/400 TO 
11/20/78 4 wk 20/200 12 


12/4/78 6 wk 
1/10/79 3 mo 
2/12/79 4 mo 
4/9/79 6 mo 

10/1/79 11 mo 
2/5/80 15 mo 


20/50 13 
20/40—2 

20/30 

20/30 

20/20 

20/20 


Table 2.—Injury Aug 4, 1978 


Postoperative 
Date Interval 


1/16/80 2 days 


Intraocular 
Visual Acuity Pressure. mm Hg 


20/400 


ui 


1/17/80 3 days 20/300 


1/18/80 
1/19/80 
1/20/80 
1/21/80 
1/22/80 
1/23/80 9 days 
1/24/80 10 days 
2/29/80 6 wk 


4 days 
5 days 
6 days 
7 days 
8 days 


orn 


20/100 7- 
20/100 + 1 
20/7042 
20/100 + 1 
20/7042 
20/70 
20/60 
20/70 
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the macula, and t»rtuosity of the retinal 
vessels. The fundas periphery, including 
the ora serrata anc the posterior half of the 
pars plana, was seen by indirect ophthal- 
moscopy with indeatation and was normal. 
The IOP was 2 mm Hg OD and 4 mm Hg 
OS. A late-phase fluorescein angiogram 
displayed no vesel] leakage, no macular 
edema, and no dis edema. 

On Oct 14, 1978, che patient was taken to 
the operating ro«m for surgery with a 
presumptive diagmosis ef ciliary body sepa- 
ration. Balanced salt solution was injected 
into the antertor hamber to push the iris 
back. A 360° Koeppe goniolens examina- 
tion showed a normal angle. A ciliary body 
reattachment precedure was performed 
from the 12- to 6-c clock position. Postoper- 
atively, the IOP mmained between 3 to 5 
mm Hg, altheug3 the anterior chamber 
was slightly deeper. On the tenth postoper- 


Jan 16, 1980 


TF" SS ae S 
"1 - 


ative day, the patient was returned to the 
operating room and the ciliary body from 
the 6- to 12-o'clock position was attached. 
The postoperative visual acuities and IOPs 
are recorded in Table 1. 

Repeated fundus photographs and fluo- 
rescein angiography during the postopera- 
tive course showed a decrease in the cho- 
rioretinal folds and a decrease in the 
peripapillary heaping of the disc margin. 
Fluorescein angiograms were again nor- 
mal. A tonography study done on Jan 16, 
1980, showed a normal outflow (Fig 1). A 
360° gonioscopy examination showed a 
totally normal angle. 

Case 2.—A 25-year-old man had an ocular 
injury when the cap of a beverage bottle 
exploded and bounced off his left eye on 
Aug 8, 1978. He was taken to his local 
emergency department and hospitalized. 
Ocular examination showed a normal right 


(No Medications) 
































Fig 1.—Normal tenography 14 months after surgery. Tonography showed Po/C equal to 
37 OD and 34 OS. Facility of outflow (C) was 0.41 uL/min/mm Hg OD and 0.5 
uL/min/ mm Hg OS. Actual pressure within eye at start of tonography (Po) was 15 mm Hg 


OD and 17 mm 4g OS using 5.5-g weight. 


Table 3.—Chronic Cyclitis, Aphakia, and Hypotony of Recent Onset 


Postoperative 


Date Interval 
1/28"80 3 days 
1/29780 4 days 
2/1/80 7 days 
2/7/80 2 wk 


Intraocular 
Visual Acuity Pressure, mm Hg 
20/200 3 
20/200 t 
20/80 9 
20/70 6 


e 


2/14/80 3 wk 20/40 1 


3/6/80 6 wk 


20/40 


[fe] 








Conjunctival Incision 


Fig 2.—Conjunstival incision from 12- to 
6-o'clock pesiton. 
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Conjurctival Flap 


Fig 3.—Conjunctiva reflected back on cor- 
nea. 


eye with a visual acuity of 20/20. The left 
eye had an acuity of finger counting at 180 
em. The anterior chamber had a 30% hyphe- 
ma. The iris showed no iridodonesis. 
Results of fundus and disc examinations 
were normal. Intraocular pressure was 18 
mm Hg OD and 11 mm Hg OS. Four days 
later, the visual acuity was 20/400 and the 
IOP was 6 mm Hg OS. When the patient 
was discharged eight days later, the hyphe- 
ma had cleared but the acuity and IOP 
remained the same. In November 1979, 
fifteen months la:er, the patient was 
transferred to the neurology service of our 
hospital after a head injury that caused the 
loss of sight in his right eye. 

The vision returred to 20/20 after four 
days (diagnosis not determined). Our oph- 
thalmology department was asked to see 
the patient in consultation. Ocular exami- 
nation disclosed a normal right eye with 
acuity of 20/20. However, the left eye, 
previously injured, exhibited a visual acui- 
ty of finger counting at 60 cm, a noticeable 
iris bombe, a shallow anterior chamber, 
lens opacities, and a 3+ flare with no cells. 
The fundus could not be visualized. The 
IOP was 3 mm Hg. An ultrasound B-scan 
showed no evidence of intraocular abnor- 
mality. On Dee 6, 1979, a left peripheral 
iridectomy was done in an attempt to 
deepen the anterior chamber. This was 
performed with no changé in the ocular 
findings. On Jan 14, 1980, the patient was 
readmitted and a ciliary body reattach- 
ment procedure was performed. A Koeppe 
goniolens examination at surgery showed a 
normal angle with no evidence of cyclodial- 
ysis. The  pestoperative findings are 
recorded in Table 2. 

Case 3.—A 49-year-old woman had glau- 
cema and had been followed up for five 
years. History included bilateral Scheie 
procedures done ir Hong Kong for narrow 
angle glaucoma and a left cataract extrac- 
tion. When she was first seen, her right eye 
had a visual acuity of no light perception. 
The cornea was totally opaque and the eye 
hypotonic. The left eye showed a cyclitie 
membrane on the vitreous face with iris 
adherent to the cornea supratemporally, 
thereby allowing :he aqueous to enter the 
anterior chamber and preventing pupillary 
block. The IOP was 12 mm Hg and the 
fundus was normal. The visual acuity was 
20/30. During the next three years, she had 
intermittent episodes of uveitis and 
inereased IOP when the narrow opening 





Scleral Incision 4.0 mm 


Scleral Flap 


Fig 4.—Partial-thickness scleral flap re- 
flected back on to cornea. Incision is made 
4.0 mm from limbus. 
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closed. These attacks were reversed with 
atropine sulfate and steroids. The IOP 
ranged from 12 to 18 mm Hg; visual acuity 
remained 20/40 to 20/50. 

In November 1979, her IOP decreased to 
4 mm Hg, accompanied by noticeable shal- 
lowing of the anterior chamber and a visual 
acuity of 20/200. She was admitted for 
ciliary body reattachment surgery on Jan 
25, 1980. The follow-up visual acuities and 
IOPs are recorded in Table 3. 


SURGICAL REATTACHMENT 
OF THE CILIARY BODY 


The procedure is done with the patient 
under general anesthesia. A No. 30 needle 


and nerve. An incision into the supraciliary 
space is made 3.0 mm from the limbus (Fig 
6 and 7) and extended the full length of the 
scleral bed. On entering the supraciliary 
space, the physician can make the diagno- 
sis of ciliary body separation if clear fluid 
emerges through the incision or if the 
ciliary body is not found to be adherent to 
the sclera. Interrupted No. 10-0 polypropy- 
lene sutures are then inserted through the 
anterior lip of the sclera, through a small 
piece of ciliary body tissue, and then out 
through the posterior scleral lip and tied 
(Fig 8). Five interrupted sutures per qua- 
drant are used (Fig 9). At this point, the 


conjunetival incision is extended and the 
procedure is repeated in the remaining two 
quadrants (Fig 10). The scleral flaps are 
then sutured with interrupted No. 8-0 poly- 
glactin sutures (Fig 11) and the conjuncti- 
va is closed with a continuous No. 6-) plain 
gut suture (Fig 12). 


COMMENT 


In case 1, the incision into the 
supraciliary space was followed by the 
emission of a clear fluid in all four 
quadrants. The ciliary body was “ound 
to be recessed away from the scelera, 


Fig 5.—Diagram of scleral flap incision 4.0 
mm from limbus; partial-thickness sciera 
dissected back 1.5 mm. 


is used to inject balanced salt solution into 
the anterior chamber through a limbal 











perforation to increase IOP, thus facilitat- 
ing surgery, and to deepen the anterior 
chamber to allow a Koeppe goniolens 
examination of the angle. A limbus-based 
conjunctival flap is fashioned from the 12- 
to 6-o'clock positions and reflected over the 
cornea (Fig 2 and 3). A partial-thickness 
scleral flap is then formed from the 12:30 to 
2:30 positions, and the 3:30 to 5:30 positions 
(Fig 4) by making an incision 4.0 mm from 
the limbus and dissecting the flap toward 
the cornea 1.5 mm (Fig 5). The area from 
the 2:30 to 3:30 positions (and later 8:30 to 
9:30 positions) is not dissected to avoid 
damaging the long posterior ciliary artery 


Fig 7.—Scleral flaps from 12:30 to 2:30 and 
2:30 to 5:30 positions leave gap to avoid 
trauma to long posterior ciliary artery and 
nerve. 





10-0 Polypropylene 
Suture 





Fig 8.—Suture entering anterior scleral lip, 
passing through ciliary body. and emerg- 
ing from posterior scleral lip. 


Scleral Flap Sutured 
8-0 Polyglactin 


Scleral Flap 


ath 


Incision to 
Suprachoroid 
Space 


3 mm From Limbus 





Fig 6.—Composite illustration of reflected 
scleral flap and point of incision into 
supraciliary space. 


10-0 
Polypropylene 


Fig 9.—Five interrupted sutures per quad- 
rant are inserted. 





Fig 10.—Extension of conjunctival flap 
from 6- to 12-o'clock positions, fashioning 
of scleral flaps from 6:30 to 8:30 and 9:30 
to 11:30 positions, and sutures incorporat- 
ing ciliary body in remaining two quad- 
rants. 
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Fig 11.—Scleral flap is sutured in temporal 
quadrants. 


Fig 12.—Conjunctiva is closed with contin- 
uous suture. 
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indicating that it was well separated. 
The first operaton, which involved 
suturing the 12 to 6-o’clock quad- 
rants, obviously cid not reattach suffi- 
cient ciliary bod- to produce a mea- 
surable change. Only after all four 
quadrants were reattached did the 
pressure begin te rise. 

The narmal genioscopy and appla- 
nation tonograply results 14 months 
postoperatively saggest that the pres- 
sure increase is not due to impaired 
outflow but to a 3ormalized function- 
ing of the ciliary body. In case 2, all 
four quadrants were attached at one 
operation. Clear fluid and a recessed 
ciliary body were found only in the 
supratemporal and  infratemporal 
quadrants. This suggests that a total 
ciliary bedy separation of 360° is not 
necessary to produce hypotony. Nev- 
ertheless, all feur quadrants were 
sutured to the scera. Although, as in 
case 1, there was a remarkable 
improvement in visual acuity, the lens 
changes account for some of the con- 
tinued visual impairment. 

Case 3 was theught to have a con- 
tracted anterior ayaloid face and was 
presumed to have a traction separa- 
tion of the ciliary body. After enter- 
ing the suprachiary space, the ex- 
pected gush of fluid did not occur. The 
ciliary bedy was also closely applied to 
the sclera; however, it appeared very 
moist. We believe that there was a 
thin layer of flusd on the surface of 
the ciliary body and believe that this 
was sufficient to-cause a minimal sep- 
aration of the cliary body from the 
sclera. We sutured the ciliary body to 
the sclera in all four quadrants. 
Although the ciliary body appeared 
attached in the nasal quadrants and 
no fluid emerged on incision of the 
supraciliary space im case 2 and all 
four quadrants m case 3, the clinical 
impression of ciiary body separation 
suggested that we suture all four 
quadrants. 

In the 50 hypotonic eyes on which 
Chandler and Maumenee' did micro- 
scopic examinations, there was a sepa- 
ration of the cliary body in every 
case. In some ey»s, this was limited to 
a very thin layer of coagulum not 
more than 0.5 mm wide. This might 
well be the situ-tion in case 3, where 
no fluid escaped but the surface of the 
ciliary body app2ared moist. 

The fundus photographs and fluo- 
rescein angiograms in case 1 illustrate 
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the recognized findings in ocular 
hypotony. The irregular folding of 
the pigment epithelium and choroid 
tend to radiate outward in a branch- 
ing fashion from the optic disc. The 
broad area of swelling of the choroid 
surrounding the optic nerve head with 
the eireumpapillary retinal folds pro- 
duces a pieture simulating papilloede- 
ma. The stellate folds radiating 
around the foveola result from the 
central displacement of the normally 
thick retina surrounding the thin fo- 
veola by the partial collapse of the 
ocular wall posteriorly. The fluores- 
cein angiogram showed no evidence of 
macular edema or the secondary late 
changes of long-standing macular 
edema. This may indicate a potential 
visual recovery. 

The preoperative decrease in vision 
is thought to be related to distortion 
and malalignment of the retinal pho- 
toreceptors and to the reduction in the 
anteroposterior diameter that induces 
a relative hyperopia. As the pressure 
increases, the folds decrease and the 
receptors become aligned. 

Chandler and Maumenee, in 1961, 
stated that where there is no source of 
external filtration the cause of ocular 
hypotony is not always apparent. 
They observed cases of hypotonic eyes 
with no visible cleft on gonioscopy and 
suggested that in some cases the 
hypotony is due to hyposecretion 
caused by a separation of the ciliary 
body. Through some mechanism, as 
yet undetermined, a thin layer of fluid 
between the ciliary body and sclera 
prevents secretion. Furthermore, the 
fluid apparently must extend anteri- 
orly as far as the scleral spur before it 
affects secretion, since cases had been 
observed of posterior choroidal de- 
tachments in which elevated IOP was 
present. 

In 1918, Collins’ did pathological 
examinations of eyes with persistent 
hypotony after trauma and in every 
case there was a separation of the 
ciliary body up to the scleral spur. In 
none of our three cases was a cleft 
found on gonioscopy, thus indicating 
an intact scleral spur and the absence 
of a cyclodialysis. This implies that 
the hypotony was due solely to the 
ciliary body separation. 

The decision to perform a ciliary 
body reattachment was based on the 
findings of severe hypotony, no 
obvious source of external filtration, 


and a noticeably shallow anterior 
chamber, presumably resulting from 
rotation of the separated ciliary body. 
An extreme degree of rotation can be 
seen in pathological specimens of 
phthisical eyes that have narrow ante- 
rior chambers.’ The procedure allows 
direct visualization of the separated 
ciliary body that permits a secure 
reattachment of the ciliary body to 
the sclera without causing iatrogenic 
damage to the filtration mechanism. 
The visual prognosis after surgery 
remains good despite the duration of 
the hypotony. 

The possible complications include 
those of any intraocular procedure, ie, 
hemorrhage, mfection, cataract for- 
mation, vitreous loss, retinal detach- 
ment, and wound dehiscence. Anterior 
segment ischemia is another possibili- 
ty that can be avoided by leaving a 
gap in the incision at the 3- and 
9-o'clock meridians. Suturing “blind- 
ly” through the sclera with the hope of 
picking up ciliary bedy is too haz- 
ardous. It can involve both suturing 
too deeply into the vitreous base or 
alternatively missing the ciliary body, 
which results m failure to achieve the 
desired result. 

An incision into the supraciliary 
space gives us direct visualization of 
the structures, thus ensuring the 
exact appositien of the ciliary body to 
sclera and avoiding the possibility of 
missing the ciliary bedy with subse- 
quent hypotony. Wound dehiscence 
and/or epithelial downgrowth is pre- 
vented by the overlapping flaps of 
conjunctiva and sclera. Prolonged 
uveitis with the development of a sec- 
ondary glaucema due to peripheral 
anterior synechiae is a potential com- 
plication that to date has not arisen. 

In fact, to our knowledge, the proce- 
dures described in this preliminary 
report have been free of any complica- 
tions to date. A full understanding of 
all the potentially negative effects 
will no doubt be available at a later 
date. 
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è Primary herpes simplex infection may 
involve the lining of the lacrimal canaliculi 
and result in permanent strictures and 
epiphora. Five cases are reported and 
analyzed in combination with previously 
reported cases. Antiviral medication was 
not responsible for lacrimal drainage 
obstruction in these cases. 

(Arch Ophthalmol 99:282-283, 1981) 


acrimal outflow obstruction result- 

ing from viral infection has been 
considered rare.” Recent reports** in 
the British literature suggest a more 
common association than is generally 
appreciated. In some cases of canali- 
cular obstruction, herpes simplex vi- 
rus should be recognized as the culpa- 
ble agent. Our awareness of only one 
case report? in the American litera- 
ture prompted this presentation of 
five cases of presumed primary her- 
petie infection with subsequent canal- 
icular obstruction. In appropriate 
cases, early silicone intubation is rec- 
ommended to avoid permanent stric- 
ture formation. 


REPORT OF CASES 


The findings are given in the Table. All 
patients had unilateral epiphora that 
began with the acute infection and contin- 
ued after inflammatory signs had sub- 
sided. Herpes simplex complement fixation 
titers were obtained months to years after 
the acute illness, depending on the time of 
referral for evaluation of epiphora. Three 
patients used antiviral medication, each 
receiving treatment within one to two days 
of the onset of acute infection. Patient 3 
received treatment for eight days, patient 
4 for three weeks, and patient 5 for five 
weeks. The intervals between the last 
antiviral treatment and our examination 
were 2’ months, two months, and 15 
months, respectively. 

Case 1.—This patient was first seen at 
the Eye Institute, Milwaukee, at the age of 
16 years. Lacrimal irrigation after punctal 
dilation resulted in free flow into the nose. 
These findings were similar to those noted 
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by an ophthalmologist several months 
after the acute infection at the age of 8 
years. Punctaplasty and silicone intubation 
were advised but refused. 

Case 2.—This patient was seen by one of 
us (P.J.T.) during the patient's acute illness 
in 1971. Six weeks after the initial infec- 
tion, both left puncta were noted to be 
stenotic and were probed five times with- 
out lasting success. A two-snip punctaplas- 
ty of the inferior punctum rapidly closed 
with scarring. A polyethylene tube, placed 
in the inferior canaliculus as far as the 
lacrimal sac, extruded after 18 days. Epi- 
phora persisted, and the patient was 
unavailable for follow-up examination. 

Case 3.—This patient's condition was 
evaluated at the Eye Institute four months 
after the acute infection. Silicone intuba- 
tion was attempted, but an incomplete loop 
of tubing extruded five days postopera- 
tively. Further surgical efforts were 
refused, and epiphora persisted. 

Case 4.— This patient did not respond to 
multiple probings during the two months 
after her acute infection. She was referred 
to the Eye Institute one year later, at 
which time silicone intubation* was per- 
formed, with some difficulty in penetrat- 
ing the scarred canaliculi. Epiphora was 
persistent five months postoperatively, 
with the tubing still in place. 

Case 5.—This patient underwent silicone 
intubation six months after her acute 
infection. Dense cicatricial obstruction of 
the distal two thirds of the superior cana- 
liculus precluded passage along a definite 
anatomic pathway, but the probe and tub- 
ing could be recovered in the inferior mea- 
tus of the nose. A relatively narrow block 
of the inferior canaliculus allowed passage 
into the common canaliculus, sac, and naso- 
lacrimal duct. Both ends of the tubing were 
tied in the inferior meatus. Epiphora sub- 
sided within three days of intubation and 
did not recur in the ensuing four months. 


COMMENT 


The true incidence of lacrimal 
obstruction after herpes simplex in- 
fection is unknown, but Bouzas* noted 
one case of lacrimal obstruction 
among 12 patients with presumed pri- 
mary herpetic infection. 

The narrow caliber of the lacrimal 
canaliculus (0.8 mm at the punctum 
and 0.5 mm in the horizontal portion)’ 
predisposes this structure to obstruc- 
tion after relatively mild and tran- 
sient inflammation. Primary herpes 
simplex infection may involve epithe- 
lial layers, including the conjunctival 


and corneal epithelia and the epider- 
mis of the eyelid. Some involvement 
of the contiguous stratified squamous 
epithelium lining the lacrimal canalic- 
uli would be anticipated. With damage 
to the epithelial lining of the canaliculi 
and in the presence of edema, the raw 
surfaces of subepithelial tissue are 
approximated and later cicatrization 
precludes accurate probing and intu- 
bation of the system. A conjunctivoda- 
eryoeystorhinostomy with a perma- 
nent appliance may be ultimately 
required for relief of epiphora. 

The canalicular changes resulting 
from viral infection should be con- 
trasted with those seen in bacterial or 
mycotic canaliculitis. In the latter con- 
ditions, the lining epithelium is gener- 
ally intact, with inflammation local- 
ized to the subepithelial layers. Epi- 
phora may result from edematous 
obstruction of the canaliculi or inspis- 
sation of purulent material or szones. 
Such obstruction is potentially revers- 
ible with eradication of the infection, 
although this frequently requires sur- 
gical interruption of the self- 
perpetuating cycle of infection, ob- 
struction, and stone formation. 

To our knowledge, the addition of 
our five cases increases the total num- 
ber of reported cases of herpetic lacri- 
mal obstruction to 31. Of these, the sex 
of 26 patients was reported, and 23 
(88%) were female. We have no expla- 
nation for this sexual disparity, since 
primary herpes simplex infection does 
not seem more prevalent in females. 
The age of onset of epiphora was 
generally within the first two decades, 
with 24 of 27 patients (89%) younger 
than 20 years of age. This is not 
surprising, since primary herpes sim- 
plex blepharoconjunctivitis is primari- 
ly a disease of youth. In all patients, 
the onset of epiphora could be traced 
to an initial episode of conjunctivitis 
or blepharoconjunctivitis with eüta- 
neous vesicles. The epiphora contin- 
ued after cessation of the acute 
inflammatory signs. 

In most of the previously and pres- 
ently reported cases, the diagnosis 
was made on clinical grounds. Some 
patients were observed from the onset 
of conjunctivitis through resolution of 
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Clinical Data for Five Patients With Presumed Herpetic Canalicular Obstruction 


Clirical Manifestations 


Blepharoconjunctivitis with 
vesicles OD 


Conjunctivitis OS; pharyngi- 


tis and malaise 


Blepharoconjunctivitis with 
vesicles OS 


Blepharoconjunctivitis with 
vesicles OD 


Conjunctivitis and dendritic 
keratitis OD 


Laboratory Data* 
HSCF titer, 1:16 


Positive HSV cultures (con- 
junctiva and pharynx) 


IGoxuridine ointment 


HSCF titer, 1:32 


HSCF titer, 1:64 


*HSCF indicates herpes simplex complement fixation and HSV, herpes simplex virus. 


the acute inflammatien and the per- 
sistenee of epiphora. In many cases, 
patients were seen late in the course 
of their illnesses and the diagnosis 
was inferred from the history, photo- 
graphs, oid corneal sears, or the later 
appearance of dendrites. In one of our 
patients (case 2), the diagnosis was 
confirmec by viral isolation. Coster 
and Welham‘ reported positive iso- 
lates of herpes simplex virus in three 
cases and electron microscopic demon- 
stration of herpes-like particles in 
three cases. Sanford-Smith* demon- 
strated a changing titer of comple- 
ment-fixing ^ antibodies directed 
against herpes simplex in his patient. 
In many cases, the long interval 
between acute infection and the 
patient’s appearance for treatment of 
epiphora precludes the demonstration 
of a changing titer. Positive comple- 
ment fixation titers alone are not 
diagnestic, since they are very com- 
mon in the general pepulation. These 
titers were determined in three of our 
five patients, and all indicated prior 
exposure to herpes simplex. 

When all reported eases were ana- 
lyzed, miccanalieular er distal canalic- 
ular strictures involving both canalic- 
uli of ome eye was the customary 
pattern. One of our patients had ste- 
nosis of the superior punctum asso- 
ciated with more distal inferior cana- 
licular obstruction, and two had only 
punctal stenosis. In every case, both 
the upper and lower ducts were 
involved to some degree, and all were 
unilateral. 

Lacrimal ocelusion has been re- 
ported as an infrequent sequela of 
idoxuridine, vidarabine, or trifluri- 
dine treatment.'*’ Patterson et al 
reported two cases of lacrimal occlu- 
sion among 198 patients who received 
idoxuridine therapy. The condition 
was reversible, persisting for only two 
to three months after cessation of the 
medication. The cases reported in- 
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volved only the lacrimal puncta and 
not the more distal canaliculi. The 
patients in our series, as well as those 
patients previously reported to have 
herpetic obstruction, had occlusion 
that was permanent and primarily 
localized to the midcanaliculi or distal 
canaliculi. Those patients in our series 
who did have only punctal involve- 
ment (cases 1 and 2) never received 
antiviral medication. In addition, only 
14 of 27 presently and previously 
reported patients with canalicular 
obstruction (52%) received topical an- 
tiviral medication before the onset of 
epiphora was recognized. 

Previous reports have indicated the 
difficulty in reestablishing patency of 
the canaliculi in this condition. Coster 
and Welham‘ noted that all of their 
patients required Lester Jones tubes 
for cure of epiphora. Sanford-Smith? 
described in detail his therapeutic 
approach to a single patient. Two 
weeks after resolution of acute pri- 
mary herpetic blepharoconjunctivitis, 
the patient complained of epiphora, 
and lacrimal irrigation indicated an 
incomplete obstruction with passage 
of sonie fluid into the nose. Epiphora 
persisted, and probing four months 
later indicated complete obstruction 
of both canaliculi. Silicone intubation 
was attempted six months after the 
initial infection, but scarring pre- 
cluded passage of probes along any 
anatomic pathway. Epiphora per- 
sisted after removal of the tubing six 
months later. In an early description 
of a technique of silicone intubation, 
Keith'" mentioned the unsuccessful 
application of this procedure in a boy 
with herpetic lacrimal obstruetion. 
The author did not indicate the inter- 
val between infection and surgery. 

Our experience with silicone intuba- 
tion in herpetic canalicular obstruc- 
tion has been too brief to make broad 
recommendations. However, if the 
stricture in at least one canaliculus is 


Antiviral Treatment 


Vidarabine ointment 


Vidarabine ointment 


Site of Obstruction 

Superior and inferior puncta 
OD 

Superior and inferior puncta 
OS 

Superior punctum and canal- 
iculus and inferior midzone 
canaliculus OS 

Superior midzone canalicu- 
lus and inferior distal can- 
aliculus OD 

Superior midzone canalicu- 
lus and inferior distal can- 
aliculus OD 





relatively short, intubation may 
achieve drainage (case 5). Our impres- 
sion is that intubation for epiphora 
within one to two weeks after cessa- 
tion of the acute infection may be 
effective. If the stent is placed before 
the cicatricial phase of healing is well 
established, regenerated epithelium 
from healthy margins may line the 
ducts. Experimental studies are under 
way to confirm or deny this hypothe- 
sis. 


Nonproprietary Names and 
Trademarks of Drugs 


Idoxuridine—Dendrid, Herplex, Stoxil. 
Trifturidine— Vir»ptic. 
Vidarabine— Vire-A. 


This study was supported :n part by an unre- 
stricted departmental grant from Research to 
Prevent Blindness, Ine, New York. 
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Punctal-Canalieular Stenosis Related to 


Systemic Fluorouracil Therapy 


Louis P. Caravella, Jr, MD; John A. Burns, MD; Mark Zangmeister, MD 


è This is, to our knowledge, the first 
report in the ophthalmic literature of 
punctal-canalicular stenosis and con- 
comitant epiphora associated with the 
prolonged administration of fluorouracil; 
to our knowledge, fluorouracil is the first 
systemically administered agent to cause 
obstruction in the lacrimal system. Each 
of three patients receiving this antimetab- 
olite alone and one patient receiving it in 
combination with methotrexate and cyclo- 
phosphamide were studied for complaints 
of epiphora. All four patients exhibited 
stenosis or occlusion of one or more 
puncta, while three also had one to four of 
their canaliculi stenosed. Two patients 
exhibited recurrent epiphora, beginning 
one to two days after each administration 
of fluorouracil and resolving in two to 
three days. One patient experienced ame- 
lioration of her symptoms after Silastic 
tube intubation of her canalicular sys- 
tem. 

(Arch Ophthalmol 99:284-286, 1981) 


Plvorouracil, a pyrimidine analogue 

and potent inhibitor of thymidy- 
late synthetase, is employed in the 
treatment of carcinoma of the gas- 
trointestinal (GI) tract, breast, ova- 
ries, and skin. As with other chemo- 
therapeutic agents, it exhibits many 
toxic side effects in organ systems 
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that normally have a rapid turnover of 
cells, eg, the GI tract, bone marrow, 
and integument. Fluoreuracil has its 
major side effects in the epithelial 
cells of the GI tract and oral mucosa 
and its next greatest adverse effects 
in bone marrow. These include 
anorexia, nausea, diarrhea, stomatitis, 
oral mucosal ulcerations, dermatitis, 
cystitis, loss of hair, leukopenia, and 
thrombocytopenia. Ocular side ef- 
fects include photophobia, conjunctivi- 
tis, cireumorbital edema, corneal ero- 
sion, and cicatricial ectropion. Twen- 
ty-eight cases of epiphora have been 
reported in association with the sys- 
temic administration of fluorouracil, 
two of these exhibiting dacryosteno- 
sis.^* We have recently seen four addi- 
tional cases of epiphora associated 
with fluorouracil use; al! four patients 
exhibrted punctal stenosis, and in 
three, canalicular stenosis could also 
be demonstrated. 


REPORT OF CASES 


Case L—A 54-year-old, multigravid 
woman had metastatic infiltrating adeno- 
carcinoma of the rectosigmoid colon. She 
was initially given 600 mg of fluorouracil 
intravenously (IV) daily over five days; she 
was then given weekly doses that varied 
between 500 and 800 mg. The patient expe- 
rienced constant, bilateral epiphora begin- 
ning four months after the initiation of 
chemotherapy. With reduction of her 
weekly dose of fluorouracil, her symptoms 
became intermittent, invelving only the 
left eye. 

Examination disclosed normal-appear- 
ing lids with four stenosed puncta incom- 
pletely occluded by a mucosal-like mem- 
brane; all puncta were properly positioned in 


the lacus lacrimalis. The tear strip was 
normal OD and increased OS. The tear strip 
is the concave meniscus of tears as viewed 
with the slitlamp biomicroscope (narrow 
slit), extending between the oculi bulbi and 
the lower eyelid margin along its entire 
extent. It measuresapproximately 0.5 mm in 
vertical height and is often better viewed 
when dyed with fluorescein and observed 
with a cobalt blue-filtered slit of light. It is 
increased in eyesin which the lacrimal drain- 
age apparatus is obstructed or when ahyper- 
secretion state exists, and is decreased in 
keratoconjunctivitis sicca and other dry eye 
syndromes, eg, ocular pemphigoid. Its 
assessment is useful in the evaluatior of any 
tearing abnormality. There was no evidence 
of ocular inflammation or dacryocystitis. 
The lacrimal sac was not palpable, and no 
discharge could be expressed by digital pres- 
sure. Results of the nasal examinaticn were 
unremarkable. Probing of the lacrimal sys- 
tem identified slight stenosis of the lower 
canaliculus on the left, while the remaining 
canaliculi were normal. Irrigation from the 
lacrimal sac to the nasopharynx occurred 
freely, and the lacrimal sac did not distend. 
Case 2.—A 58-year-old man had meta- 
static annular adenocarcinoma of the colon. 
Chemotherapy was begun with five 800-mg 
daily IV doses of fluorouracil followed by 
weekly injections varying between 500 and 
1,000 mg. Eleven weeks after the initiation 
of chemotherapy, a bilateral conjunctivitis 
developed in association with epiphora. 
The conjunctivitis spontaneously eleared 
after five days, but the epiphora persisted. 
After several weeks, the tearing became 
intermittent, occurring more frequently in 
the right eye. The patient noted that it was 
more profuse immediately following his 
weekly injections of fluorouracil. 
Examination of the lids identified a 
moderate amount of debris on the lashes of 
all four eyelids. The inferior punctum of 
the right eye was completely occluded with 
a mucous-like membrane. The other three 


Fluorouracil—Caravel'a et al 


puncta were stenotic. Each was properly 
positioned in the lacus lacrimalis. The tear 
strips were bilaterally normal, and the eyes 
and nose were not inflamed. No reflux 
from the lacrimal sac could be elicited. 
Probing of the lacrimal drainage system 
disclosed a uniformly stenosed left lower 
canaliculus. Bilateraily, irrigation from the 
lacrimal sac to the nose flowed freely. 


Case 3.—A 38-year-old, premenopausal 
woman had metastatic adenocarcinoma of 
the small bewe!. She was initially given 500 
mg of fluorouracil daily for five days, 
followed by weekly injections of 500 mg of 
the drug that after four months was 
increased to 750 mg. Erythema and tender- 
ness of the face and hands necessitated 
resuming the 500-mg dose on a weekly 
schedule. This patient experienced the 
onset of intermittent epiphora shortly 
after the mitiation of chemotherapy, and 
the symptems became chronic four months 
later, when the dose of fluorouracil was 
increased to 750 mg. These symptoms per- 
sisted even after the dose was reduced to 
500 mg. The patient reperted two episodes 
of bilateral conjunetivitis with matting of 
eyelashes durmg her therapy. 

Examination showed all puncta to be 
severely stenosed but properly positioned 
in the laeus laerimalis. The tear strips were 
bilaterally inereased, while the eyes were 
not inflamed. Canalicular probing identi- 
fied seveme uniform stenosis of all four 
canaliculi. Irrigation of the lacrimal appa- 
ratus occurred freely frem the lacrimal sac 
to the nose. 

An annoying chronicity of symptoms in 
this patient necessitated Silastic tube intu- 
bation of both lacrimal systems; the 
patient was epiphora-free for four months. 
Irrigation around the Silastic tubes oc- 
curred freely at this time, and the tubes 
were removed. Thirty-five days later, 
symptoms of epipaora recurred bilaterally 
and persisted after probing and irrigation. 
The Silastic tubes were then reinserted, 
and the patient was subsequently free of 
epiphora with the exception of occasional 
brief episodes OB relieved by diphenhy- 
dramine (Benadryl) hydrochloride. The sec- 
ond set of Silastic tubing remained in place 
in the right eye for one month, when it was 
spontaneousty lost. The tubing in the left 
eye remained for a total of 14 months; the 
commeneement of a dacryocystitis unre- 
lieved by systemie antibiotics necessitated 
its removal. The dacryocystitis promptly 
resolved and the patient continues epi- 
phora free with only oecasional episodes of 
tearing OD as had previously occurred. 


Case 4.—A 43-year-old, premenopausal 
woman had breast carcinoma and involve- 
ment of the axillary lymph nodes. A 
monthly chemotherapeutic regimen was 
begun, conststing of 500 mg of fluorouracil 
and 50 mg ef methotrexate IV, both given 
on days 1 and 8, while 50 mg of cyclophos- 
phamide (Cytoxan) was given three times a 
day from day I threugh 14. Because of 
persistent nausea, the cyclophosphamide 
therapy was reduced to a twice-daily sched- 
ule. This patient’s symptoms of epiphora 
occurred shortly after the initiation of 
chemotherapy and were bilateral and 
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intermittent. The epiphora was more pro- 
fuse after each administration of fluorou- 
racil, methotrexate, or cyclophosphamide 
and lasted for two to three days. 

Examination disclosed normal-appear- 
ing eyelids. All puncta were properly posi- 
tioned in the lacus lacrimalis. The puncta in 
the right lower lid was moderately ste- 
nosed, while the remaining puncta were 
normal. The tear strip was moderately 
increased on the right and normal on the 
left; neither eye was inflamed. There was 
no discharge elicited on digital pressure 
over the lacrimal sac, while probing of the 
lacrimal apparatus gave entirely normal 
findings with the exception of the pre- 
viously identified stenotic lower lid punc- 
tum OD. 


COMMENT 


Epiphora can occur on the basis of 
(1) complete or partial obstruction of 
the lacrimal system, (2) increased 
reflex lacrimal secretions stimulated 
by inflammation, foreign bodies, or 
allergens affecting the eye or nose, 
and (3) increased reflex lacrimal se- 
cretions resulting from decreased bas- 
al lacrimal secretions.’ Besides con- 
genital obstruction of the lacrimal 
system and idiopathic acquired ob- 
struction (the latter more commonly 
occurring in middle-aged women), 
trauma and canaliculitis can result in 
scarring and obstruction. Confirmed 
causes of canalieulitis include herpes 
zoster and herpes simplex, infectious 
mononucleosis, mumps, Nicolas-Favre 
lymphogranulomatosis, trachoma, 
vaccinia, Stevens-Johnson syndrome, 
and pemphigus." Bacterial dacryocys- 
titis can also result in epiphora, but in 
this instance the obstruction is more 
frequently in the nasolacrimal duct. 
Fungal concretions (Streptothrix), as 
well as casts from the oxidation prod- 
ucts of long-term topical instillation 
of epinephrine, have also been incrim- 
inated in canalicular obstructions. 
Canaliculitis with scarring has been 
reported in allergic inflammatory 
reactions related to topical cyclopento- 
late (Cyclogyl) hydrochloride adminis- 
tration and to the formerly used 
topical parasympathomimetic agent 
furtrethonium (furmethide)’ and 
idoxuridine. Ocular irritations, eg, 
conjunctivitis, keratitis, iritis, and 
foreign bodies, are a frequent eause of 
excessive tearing, and, in the case of 
Sjégren’s syndrome, the diminution of 
basal tear secretions may stimulate 
the reflex tear glands and result in 
paradoxical excessive tearing. Finally, 
in the four cases we studied, fluorou- 
racil caused low-grade chronic canalic- 
ulitis resulting in stenosis and epiph- 
ora. To our knowledge, this is the first 
systemically administered agent to do 
S0. 


Hamersley et al,? in 1973, were the 
first to describe excessive lacrimation 
in 14 patients receiving fluorouracil, 
all of whose symptoms resolved within 
one to two weeks after cessation of 
therapy. Complete eye examinations 
in three of these patients showed no 
abnormalities ether than a positive 
Schirmer test, although no mention 
was made of specific lacrimal drain- 
age system tests. 

Strauss et al* reported four cases of 
epiphora in fluorouracil recipients due 
to bilateral cicatricial ectropion (re- 
sulting from a fluorouracil-induced 
dermatitis to the eyelids) and conjunc- 
tivitis. One patient had relief of symp- 
toms after surgical repair of the ectro- 
pion even with continuation of the 
fluorouracil therapy. A second patient's 
ectropion resolved on discontinuation 
of fluorouracil therapy, apparently 
with improvement of her epiphora. The 
third patient had a "blocked lacrimal 
duct" unresponsive to topical steroids, 
while the fourth patient's symptoms 
apparently did not improve with either 
cessation of fluorouracil therapy or 
with use of topical steroids. 

Haidak et al reported six cases of 
fluorouracil-associated epiphora. On 
examination by an ophthalmologist, 
one patient was found to have biopsy- 
proved “fibrosis of the punctum.” 
Only one of the six patients experi- 
enced an amelioration of symptoms 
two to three weeks after cessation of 
fluorouracil therapy. Finally, Christo- 
phidis et al'® described four patients 
reeeiving fluorouracil who had excess 
lacrimation. The tears of three sub- 
jects were studied 15 minutes after IV 
infusion of fluorouracil, and detecta- 
ble levels of the drug ranging from 
16.1 to 23.8 mg/mL (tears) were 
found. Six patients receiving fluorou- 
racil, but without symptoms of epi- 
phora, had no detectable levels of the 
drug in their tears. Simultaneously, 
plasma concentrations of fluorouracil 
in both groups were similar, ranging 
from 18 to 25 mg/mL. They postulate 
that fluorouracil “may produce local 
irritation of the lacrimal duct, perhaps 
by a mechanism similar to that 
observed when 5-fluorouracil is ap- 
plied to the skin. In association with 
the local irritation it can be detected 
in the tear fluid and this may be 
responsible for the tear duct fibro- 
sis." 

Each of our four patients under- 
went a comprehensive eye examina- 
tion and lacrimal studies. None had 
evidence of active ocular inflamma- 
tion or ectropion at the time of exam- 
ination; the patency of the lacrimal 
drainage system was compromised in 
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all, with each having one or more 
puncta stenosed or occluded, and three 
exhibiting canalicular stenosis. 

Two of our patients (2 and 4) expe- 
rienced intermittent epiphora shortly 
after each administration of fluorou- 
racil that resolved in two to three 
days. In none of our patients was the 
fluorouracil therapy discontinued dur- 
ing the duration of our study, so it is 
not possible to determine whether this 
would improve their symptoms. How- 
ever, the degree of stenosis demon- 
strated and the complete punctal 
occlusion in one instance would appear 
to preclude any improvement on ces- 
sation of therapy, contrary to that 
noted in the report of Hamersley and 
colleagues. 

It is difficult to categorically prove 
that fluorouracil was the actual cause 
of the punctal-canalicular stenosis 
that resulted in epiphora in our four 
patients, but the weight of evidence 
does favor this viewpoint for the fol- 
lowing reasons: (1) all of the patients 
were receiving the drug at the time of 
onset of symptoms, and only one was 
receiving other medications with 
known severe toxic side effects; (2) 
none of the patients had a history of 
epiphora prior to the initiation of 
chemotherapy; (3) none had any pre- 
disposing factors to lacrimal system 
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obstruetion; (4) chronie inflammation 
of mucosal membranes often result in 
a scarring and stenosis, and fluoroura- 
cil is a known cause of mucosal inflam- 
mation, as evidenced by confirmed 
oral mucosal inflammations, conjunc- 
tivitis, and GI tract inflammations; 
and, finally and most important, (5) 
measurable amounts of fluorouracil 
have been demonstrated in the tears 
of patients with epiphora, but not in 
patients receiving this agent but lack- 
ing eye symptoms.'^ 

All four of our patients had evi- 
dence of obstruction somewhere in 
their canalicular system or puncta, but 
none had any signs of inflammation 
at the time of examination and only 
two had experienced any form of 
acute  conjunctivitis during their 
course of fluorouracil therapy. This 
would imply a low-grade chronic 
inflammation. Two patients had 
symptoms primarily during the period 
immediately after administration of 
fluorouracil, which suggests an acute 
narrowing of the canalicular system 
(possibly due to inflammatory edema) 
superimposed on an already compro- 
mised lacrimal drainage apparatus. At 
this time, however, hypersecretion 
secondary to toxie effects cannot be 
categorically ruled out. Finally, one 
patient had a similar intermittency of 
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symptoms that subsequently pro- 
ceeded to constant epiphora. This, 
then, may be the natural progress to 
obstruction in these patients, and per- 
haps early intervention would pre- 
clude complete canalicular obstruc- 
tion. 

We recommend that (1) a complete 
eye and lacrimal system exam nation 
be given to any patient receiving 
fluorouracil who has ocular inflamma- 
tion or tearing; (2) a judicious trial of a 
topical antibiotic-steroid combination 
to decrease inflammation may be war- 
ranted in those patients whose fluor- 
ouracil regimen is almost complete at 
the time of onset of epiphora; end (3) 
the lacrimal system be intubated with 
Silastic tubing in those patients who 
still have many months of fluorouracil 
therapy remaining, leaving the tubes 
in place for as long as tolerated or 
until therapy is complete. 


This investigation was supported in part by the 
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Vitrectomy in Penetrating Eye Injury 


Results of a Controlled Trial of Vitrectomy in an Experimental 
Posterior Penetrating Eye Injury in the Rhesus Monkey 


Philip E. Cleary, FRCS, Stephen J. Ryan, MD 


€ A controlled trial of pars plana vitrec- 
tomy for posterior penetrating eye injury 
was done in rhesus monkeys. After stan- 
dard injury, each eye was allocated ran- 
domly into a treatment or control group. 
Treatment groups (ten eyes each) had 
vitrectomy at 1, 14, or 70 days after injury. 
The control group had 15 eyes. The same 
techniques were employed as in human 
eyes. Surgical objectives were lensecto- 
my, then complete posterior vitrectomy 
and excision of the anterior vitreous to 
within 1 or 2 mm of the surface of the 
peripheral retina and pars plana. Results 
from this controlled trial provide strong 
support for the effectiveness of vitrectomy 
techniques in managing selected posteri- 
or penetrating injuries in human eyes and 
in preventing the complication of traction 
retinal detachment. 

(Arch Ophthalmol! 99:287-292, 1981) 


I^ penetrating injuries that are con- 

fined to the posterior segment of 
the eye, traction retinal detachment is 
the main reason for loss of vision.’ 
Many such injuries are complicated by 
vitreous hemorrhage, and clinical ex- 
perience has verified the importance 
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of blood in the vitreous in the develop- 
ment of vitreous traction and traction 
retinal detachment after a penetrat- 
ing injury.'^ These injured eyes are 
characterized histologically by intra- 
vitreal fibrosis, which may lead to the 
formation of a cyclitic membrane’; 
and fibrovascular ingrowth from a 
scleral wound, vitreous hemorrhage, 
injury to the lens, and injury to the 
ciliary body may all contribute to this 
fibroblastic response within the vit- 
reous."*' It is postulated that the 
importance of the vitreous in this 
process is that it provides a frame- 
work or scaffold for fibrosis from 
other sources, and removal of this 
scaffold is a rationale for vitrectomy 
in the treatment of complicated pene- 
trating injuries that involve the poste- 
rior segment.* Moreover, after a pos- 
terior penetrating injury, the blood 
typically is loculated within the 
vitreous, and removal of this blood by 
vitrectomy may reduce at least this 
stimulus to inflammation and fibro- 
sis. 

The introduction of pars plana 
vitrectomy has offered a new ap- 
proach to the treatment of compli- 
cated posterior penetrating eye inju- 
ries.* Vitreous hemorrhage and other 
intraocular opacities, including lens 
material, could be removed to clear the 
media, thus allowing retinal tears and 
detachments to be identified and 
treated promptly under direct visuali- 


zation. 

Early reports of both open-sky and 
pars plana vitrectomy techniques in 
the treatment of complicated posteri- 
or penetrating injuries are encourag- 
ing,^**? but the indications and opti- 
mum timing for vitrectomy are a 
matter of controversy. Immediate 
vitrectomy during primary repair or 
within 48 hours ef injury has been 
advocated by some," but early inter- 
vention may provoke secondary 
hemorrhage.*-* On the other hand, late 
intervention may no: interrupt the 
development of vitreous traction, 
traction retinal detachment, and mas- 
sive periretinal proliferation, leading 
to an inoperable retinal detach- 
ment." Attempts to address this 
issue by establishing a randomized 
controlled clinical trial have been 
unsuccessful to date^'" (S. J. Ryan, 
A. E. Allen, personal communication, 
February 1977), and certainly, the di- 
verse nature cf penetrating eye inju- 
ries, with many variables in each indi- 
vidual injury, will demand a large 
number of patients within a trial to 
provide a statistically significant re- 
sult. 

We have developed an experimental 
animal model of & posterior penetrat- 
ing eye injury, which reproducibly 
results in vitreous traction and trac- 
tion retinal detachment in the rhesus 
monkey eye.'* The medel is character- 
ized histologically by intraocular fi- 
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brosis in the form of cyclitie, epireti- 
nal, and subretinal membranes.'5 The 
purpose of this study was to investi- 
gate the role and optimum timing for 
vitrectomy in the treatment of a pos- 
terior penetrating injury in the rhesus 
monkey eye. 


MATERIALS AND METHODS 


As previously described,'* rhesus monkey 
eyes were injured using a standard incision 
that was 8 mm long and 3.5 mm from the 
limbus through the pars plana, avoiding 
the lens and peripheral retina. Prolapsed 
vitreous was abscissed, and, using micro- 
surgical techniques, the wound was care- 
fully closed with interrupted sutures of 8-0 
silk or 9-0 nylon. After closing the wound, 
the fundus was inspected by indirect oph- 
thalmoscopy to check that the retina was 
intact, and the area of the wound and 
peripheral retina were examined by scleral 
indentation. Autologous blood (0.5 mL) 
drawn immediately beforehand was then 
injected through a 25-gauge needle in- 
serted through the wound and under oph- 
thalmoscopic control into the midvitreous. 

After injury, each eye was allocated by 
random numbers into a treatment group or 
control group. The treatment groups had a 
vitrectomy at either one day after injury, 
at 14 days, or at 70 days. Each treatment 
group contained ten eyes, whereas the 
control group had 15 eyes. During the trial, 
vitrectomies were performed in a repeated 
sequence so that a one-day vitrectomy was 
followed by a 14-day vitrectomy, followed 
by a 70-day vitrectomy, and so on. Thus, 
the surgical experience in vitrectomy 
obtained during the trial was reflected to 
the same extent in each treatment group. 

For vitreous surgery, the monkeys were 
anesthetized by intravenous injection of 
pentobarbital sodium. The pupils were 
dilated with one drop of 1% cyclopentolate 
hydrochloride. The lids and surrounding 
skin were scrubbed with povidone iodine 
solution, and the eye was draped with a 
sterile, adhesive, polyethylene drape. All 
surgery was carried out under sterile con- 
ditions and with an operating microscope. 
The same vitrectomy instrument was used 
throughout, and precisely the same tech- 
niques were employed as in human eyes. 
For vitrectomy, a 360° conjunctival perito- 
my was made and traction sutures placed 
under the recti muscles. Bleeding points 
were cauterized, and the episcleral tissue 
was dissected from the surface of the 
sclera inferotemporally, superotemporally, 
and superonasally. Sclerotomy sites were 
prepared in these quadrants at 3 mm from 
the limbus. The sclerotomies were created 
using a myringotomy blade followed by a 
stylet (Ocutome), at first inferotemporally, 
where the infusion terminal was inserted 
and secured in position with a 6-0 black silk 
suture (8-0 black silk was used in the early 
cases). The other sclerotomies then were 
made. 

The vitrectomy instruments employed 
were always the Ocutome system in these 
experiments. The cutter was introduced 
into the vitreous cavity through the tempo- 
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ral sclerotomy, and infusien to the eye was 
supplied through a 20-gauge needle in- 
serted through the nasal sclerotomy. An 
anterior vitrectomy was performed and 
then a lensectomy and, if the pupil did not 
dilate, a sector iridectomy. At this stage it 
was possible to determine by indirect oph- 
thalmoscopy that the stylet infusion termi- 
nal had penetrated the pars plana. Infusion 
to the eye was then supplied through the 
infusion terminal, and the 20-gauge needle 
was removed and replaced by the fiberop- 
tie conical beam illuminator. A posterior 
vitrectomy was performed, and at times 
the membrane pic was substituted for the 
eutting instrument. When the posterior 
vitrectomy was complete, the conical beam 
illuminator was removed and a corneal 
plug inserted into the nasal sclerotomy. 
(We found the scleral plugs that are 3 mm 
long hazardous because of the thin monkey 
sclera.) Using scleral indentation, the ante- 
rior vitreous and remaining blood clot then 
were excised. 

Our surgical objective was a complete 
posterior vitrectomy and excision of the 
peripheral retina and pars plana. When the 
vitrectomy was complete, the instruments 
were removed, and any prolapsed vitreous 
was excised with scissors. The sclerotomies 
were closed carefully with deep sutures of 
uninterrupted 8-0 nylon. At this stage, the 
peripheral retina was examined for retinal 
tears or dialyses by indirect ophthalmosco- 
py and scleral indentation. 

In eyes with posterior retinal tears, 
transscleral eryopexy was performed. Pe- 
ripheral retinal tears were treated by cryo- 
pexy and a scleral buckle. Buckling was 
obtained with 3-mm silicone sponge as 
either a cireumferential or radial exoplant 
or by an encircling procedure using a 3-mm 
sponge or a 40 solid silicone band. Because 
of the thin monkey sclera, 8-0 nylon was 
used to secure the buckling elements. In 
eyes with a traction retinal detachment, an 
encircling procedure was performed, sub- 
retinal fluid drained, and 1.5 mL of pure 
sulfur hexafluoride (SF,) gas injected into 
the vitreous cavity. In the presence of a 
retinal tear, internal drainage of subreti- 
nal fluid and fluid-gas exchange were per- 
formed using 70% air and 30% SF, gas. 
Finally, the conjunctiva was sutured with 
8-0 nylon, and subconjunctival injections of 
20 mg of gentamicin sulfate and 2 mg of 
dexamethasone sodium phosphate were 
given. 

The eyes were examined at daily inter- 
vals for the first five days after vitrecto- 
my, and the subconjunctival injection of 2 
mg of dexamethasone was repeated at 
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three days. The eyes then were examined 
at two weekly intervals and were docu- 
mented photographically as indicated. 
They were enucleated at forr months after 
vitrectomy. 


RESULTS 
One-Day Vitrectemy 


In some eyes (Table, a trace of 
blood and fibrin was p-esent in the 
anterior chamber and or the anterior 
lens eapsule. The vitrecus was clear 
and had a normal appearance. Posteri- 
orly, it surrounded the Flood clot and 
was attached to the retina, while ante- 
riorly, discrete vitreous fibrils were 
attached to the peripheral retira over 
the vitreous base. The bbod clot occu- 
pied the midvitreous znd posterior 
vitreous, and frequently it was in a 
layer over the optic disc and macula. 

During vitrectomy, tle main diff- 
culty was in removing witreous and 
blood clot from the poste-ior retina. It 
was possible to remove “he clot from 
the area of the posterior pole by lift- 
ing it in a layer from the retina. Over 
the macula, the clot did not seem to be 
separated from the retira by a layer 
of cortical vitreous. The posterior cor- 
tical vitreous could be aspirated and 
teased from the retina, Sut areas of 
vitreoretinal adhesion w2re common. 
These adhesions usually vere present 
over main retinal blood vessels, and 
removal of vitreous from these sites 
frequently resulted in a small localized 
hemorrhage from the uncerlyinz ves- 
sel. In some eyes it was particularly 
diffieult to separate the postericr cor- 
tical vitreous from the r»tina, but in 
only one eye was it no completely 
removed. After removal ef the »oste- 
rior cortical vitreous, tae sites of 
vitreoretinal adhesion could be identi- 
fied as areas where the surface reflex 
from the retina appeared altered and 
somewhat paler than the surrounding 
fundus. Over the periphe-al retina in 
the area of the vitreous base, the 
vitreous was so adherent -o the retina 
that it was inseparable ?rom it. By 
using scleral indentation, t was »ossi- 
ble with the vitrectomy irstrument to 
excise this vitreous to w thin 1 or 2 
mm of the retinal surface. Likewise, 
the admixture of blood clot and 
vitreous on the inner aspect of the 
wound could be removec. However, 
this anterior vitreous wa: difficult to 
cut, and traction on the nearby retina 
made its removal hazardous. 

Complieations during vitrectomy 
included three posterior retinal tears, 
two of which were created with the 
membrane pic during ettempts to 
remove blood clot and vitreous that 
were adherent to the retina. The other 
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posterior retinal tear was due to trac- 
tion on a vitre»retinal adhesion. 
Another eve suffered a small round 
hole in the periphe-al retina, probably 
also at the site of @ vitreoretinal adhe- 
sion. Three eyes hal a retinal disinser- 
tion at the ora. I» one of these, the 
infusion terminal became angulated 
by the orbital rim during manipula- 
tion of the eye, anda subchoroidal infu- 
sion and retinal dsinsertion resulted. 
The infusion terminal was removed, 
and the other sclerotomy sites were 
sutured. Air was ir jected into the eye, 
and retina and choroid were flattened. 
The dialysis wastreated with eryopexy, 
and an eneircling procedure was per- 
formed. The two other retinal disinser- 
tions extended ab»ut two clock hours 
and were related to traction on the 
peripheral retina du-mg excision of 
overlying vitreous. 


Clinical Course »f One-Day Group 


During the first week after vitrec- 
tomy, the media were hazy, caused by 
the presence of fibrin, but during the 
second week, the media slowly cleared, 
and the fundus Fecame visible. The 
retina was attached in nine eyes but 
was detached in tae eve that had the 
subchoroidal infusion. In another eye 
that had a small retinal disinsertion, a 
progressive detackment of the periph- 
eral retina develeped at four weeks 
after vitmectomy. This eye demon- 
strated the clineal appearance of 
massive periretinal proliferation, and 
a reoperation was unsuccessful. One 
other eye had an aneventful vitrecto- 
my and clinical coarse for two months 
after surgery, ane then a 270° retinal 
disinsertien develeped. The retina was 
reattached surgically, but postopera- 
tively the cornea became vascularized, 
and the eye became phthisical. 

In seven eyes the retina remained 
attached during the four-month peri- 
od of observation Fig 1). In none did a 
cyclitic membrane develop. Inspection 
of the peripheral retina and the area 
of the wound by mdirect ophthalmos- 
copy and scleral indentation demon- 
strated a flat scarin the pars plana at 
the site ef the wound and residual 
vitreous in the seleral wound and in 
the scleratomies; in seme eyes a lim- 
ited fibreus ingrowth was present 
along these vitreous strands. There 
was no evidence »f epiretinal fibrous 
tissue on the permheral retina. 

In one eye epixetinal fibrous tissue 
over the posterior retina resulted in a 
macular pucker. The epiretinal fibrous 
tissue was preseat at the macula as 
early as four weeks after vitrectomy, 
but it progressed -o involve the area of 
_ the superotemporal vessels (Fig 2). 


Arch Ophthalmol—/ol 99, Feb 1981 


14-Day Vitrectomy 


At 14 days after injury (Table), the 
blood clot occupied the anterior and 
midvitreous cavity. The vitreous had 
separated from the posterior retina 
and could be identified as a distinct 
mobile membrane. The space between 
the detached posterior vitreous and 
the retina contained dark-brown fluid 
and debris, some of which remained 
attached to the surface of the retina. 

During vitrectomy, the blood clot 
and posterior vitreous were easily 
removed and, even in the two eyes 
without a posterior vitreous detach- 
ment, the vitreous was separated 
without difficulty from the posterior 
retina. It was more difficult, but it 
was possible with scleral indentation 
to excise the anterior vitreous and 
residual blood clot to within 1 or 2mm 
of the peripheral retina and weund. 
The main difficulty was in visualizing 
the precise location of the retina 
because of the opaque vitreous. At two 
weeks after injury, the consistency of 
the vitreous had changed. It was no 
longer sticky and cut easily even over 
the vitreous base. 

Complications during vitrectomy 
included a small round hole in the 
peripheral retina in four eyes and a 
retinal disinsertion in one eye. At 
least in two eyes, these round holes 
were related to traction on isolated 
areas of vitreoretinal adhesion. We 
noted small dot-type retinal hemor- 
rhages in the peripheral retina after 
the vitreous had been removed, proba- 
bly also a result of vitreoretinal trac- 
tion. The retinal disinsertion was due 
to a scleral plug that came into contact 
with the peripheral retina during 
scleral indentation. 


Clinical Course of 14-Day Group 


For the first week after surgery, 
the fundus was obscured by blood and 
fibrin in the pupil, but during the 
second week, the media usually 
became clear and the retina then was 
visible. 

In eight eyes the retina remained 
attached during the four-month peri- 
od of observation. A retinal detach- 
ment developed in two eyes. One of 
these had an uneventful vitrectomy, 
but the retina was detached during 
the second week postoperatively. This 
eye was reoperated on immediately, 
but we found the clinical appearance 
of massive periretinal proliferation 
with membranes within the vitreous 
on the surface of the retina. Although 
these membranes were removed and a 
retinal detachment procedure per- 
formed, it was unsuccessful. The other 
eye in which a retinal detachment 


developed slowly accumulated subreti- 
nal fluid at the posterior pole. We 
reoperated on this eye at seven weeks 
after vitrectomy. We found a retinal 
dialysis superotemporally and fixed 
retinal folds over the superior retina 
and inferior peripheral retina caused 
by epiretinal fibrous tissue. A retinal 
detaehment procedure and cryopexy 
were performed, and the retina was 
reattached postoperatively, but grad- 
ually the eye became shrunken and 
phthisical. 

In the eight eyes in which the retina 
remained attached, the residual 
opaque vitreous over the peripheral 
retina gradually cleared. The scleral 
wound was visible as a flat white scar 
confined to the pars plana. Vitreous 
strands were incarcerated in the seler- 
al wound and in the sclerotomies, and, 
in some eyes, a trace of fibrous tissue 
extended from the wound and the 
sclerotomies along these vitreous 
strands. None of these eight eyes 
showed any evidence of epiretinal 
fibrous tissue on either the peripheral 
or posterior retina. 


70-Day Vitrectomy 


At 70 days after injury (Table) the 
blood clot had almost completely 
absorbed. The residual brown debris 
was located in the anterior vitreous 
but often was connected to the periph- 
eral retina. The surface of the posteri- 
or vitreous detachment consisted of 
this same brown debris, which was 
brittle and no longer mobile. No 
formed vitreous gel was apparent in 
these eyes. 

At surgery, the retina was attached 
in only two eyes. One of these had 
neither a fibrous ingrowth from the 
wound nor any evidenee of epiretinal 
fibrous tissue on the peripheral or 
posterior retina. The ether had a vas- 
cularized fibrous ingrewth from the 
wound and epiretinal fibrous tissue at 
the macula and, in a localized area, 
inferiorly between the macula and the 
equator. 

The retina was detached in eight 
eyes. Typically, funnelshaped retinal 
detachments were present with fixed 
retinal folds and epiretinal mem- 
branes, which had resulted in wrink- 
ling of the peripheral and equatorial 
retina. Membranes were also present 
on the retina posterior to the equator. 
During vitreetomy, it was possible to 
strip the epiretinal membranes from 
the posterior retina, but it was not 
possible to separate the dense epireti- 
nal fibrous tissue from the grossly 
folded peripheral retina. 

A prominent fibrous ingrowth from 
the wound was present in five eyes. In 
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Fig 1.—Monkey eye from one-day vitrecto- 
my trial group shows normal appearance 
at macula (left) and optic disc (right) at six 
weeks after vitrectomy. 





Fig 2.—Left, Monkey eye from one-day 
vitrectomy trial group shows an epiretinal 
membrane at macula at four weeks after 
vitrectomy. Right, Appearance at three 
months after vitrectomy shows that epireti- 
nal membrane has contracted but has also 
extended to reach superior temporal 
arcade of vessels. 





Fig 3.—Top left and right, Monkey eve from 
70-day vitrectomy trial group shows trac- 
tion retinal detachment at two weeks after 
vitrectomy. Folds of detached retina are 
visible (arrows). Pigmented  epiretinal 
membranes are present over optic disc 
(top left) and over superior temporal 
arcade of vessels (top right). Bottom left 
and right, Appearance with retina at- 
tached at eight weeks after reoperation by 
a vitrectomy, membrane peeling, and reti- 
nal detachment procedures. Residual epi- 
retinal membranes are present nasai to the 
optic disc (bottom left) and over superior 
temporal retinal vessels (bottom richt). 
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one of these, vitreous strands ex- 
tended across to the peripheral retina 
that had become disinserted at 180? 
from the wound. In two other eyes a 
retinal dialysis was present at a scle- 
rotomy site, probably the result of 
tractien on the vitreous base during 
introduction of the vitrectomy instru- 
ments into the vitreous cavity. 


Clinical Course of 70-Day Group 


One of the eyes that had an 
attached retina and in which no 
intraocular proliferations were ob- 
served during vitreous surgery had an 
uneventful clinical course, but a macu- 
lar pucker developed. In the one other 
eye with an attached retina, a traction 
retinal detachment of the posterior 
retina developed two weeks after 
vitrectomy (Fig 3). Four weeks later, 
this eye underwent reoperation, the 
membranes were stripped from the 
surface of the posterior retina, and a 
retinal detachment procedure was 
performed. The retina remained flat 
during a further four-month period of 
observation (Fig 3). 

In none of the other eyes was the 
retina attached. Generally, these eyes 
became soft, the cornea became vascu- 
larized, and phthisis occurred. 


Control Group 


Retinal detachment occurred in 12 
of the 15 eyes. The detachment was 
total in ten eyes and confined to the 
peripheral retina in two eyes. It 
occurred as early as four weeks after 
injury, but usually between six and 11 
weeks. The full clinical and histologi- 
cal details in these eyes already have 
been reported. 


COMMENT 


In this controlled trial, pars plana 
vitreetomy prevented traction retinal 
detachment if performed at one or 14 
days after the injury. It is striking 
that vitrectomy prevented not only 
the formation of a cyclitic membrane 
but also the development of epiretinal 
membranes. 

The success rate at one day and 14 
days after injury is of obvious statisti- 
cal significance (one-sided P = .006) 
when compared with the 70-day group 
and the control group. There is, how- 
ever, no difference between the one- 
day' and 14-day results (one-sided 
P = 042; one-sided P= .013) Al- 
though two eyes were successful in the 
70-day trial group, the results in this 
group are not significantly different 
from the  unoperated-on control 
group. 

It is acknowledged that pars plana 
vitrectomy is a delicate surgical tech- 
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nique with recognized complications." 
In this study, some of the surgical 
complications were unique to the mon- 
key eye, such as angulation of the 
infusion terminal by the orbital rim, 
which resulted in subchoroidal infu- 
sion with a retinal dialysis, and angu- 
lation of a long scleral plug in a thin 
primate sclera, which gave rise to a 
peripheral retinal tear. The other sur- 
gical complications, however, may also 
be encountered in human eyes during 
pars plana vitrectomy. Posterior reti- 
nal tears were related to difficulties in 
separating the posterior vitreous from 
the retina. These tears were treated 
by transscleral eryopexy and did not 
result in retinal detachment. Periph- 
eral retinal tears caused by traction on 
the vitreous base during vitrectomy 
were of more consequence but can be 
related to the objective of this trial, 
which was to obtain as complete a 
vitrectomy as possible. On the other 
hand, the retinal disinsertions in the 
70-day group were probably the result 
of traction on the organized vitreous 
base during the introduction of the 
vitrectomy instruments into the vit- 
reous cavity. This same complication 


has been reported in human eyes with - 


severe penetrating injuries treated by 
pars plana vitrectomy." 

Observations during vitrectomy on 
the monkey eyes contributed to our 
understanding of the events that fol- 
lowed injury. We noted the change in 
color and consistency of the vitreous 
between one day and 14 days after 
injury. This possibly is related to the 
effects of released iron or to lysosomal 
enzymes activated by the inflammato- 
ry process. At 14 days the vitreous 
was more easily cut, and, when not 
already detached, it separated without 
difficulty from the posterior retina. 
Apparently ^ quite fundamental 
changes in the structure of the 
vitreous had occurred, and vitreoreti- 
nal adhesions were no longer present 
over the posterior retina. The vit- 
reous, however, remained firmly at- 
tached to the peripheral retina, which 
is significant, since vitreous traction 
on the peripheral retina is one of the 
mechanisms responsible for the devel- 
opment of retinal detachment.'*^ The 
anterior vitreous contained condensed 
fibrils that were adherent to the 
peripheral retina; these condensed 
fibrils were always difficult to cut, 
which could result in traction on the 
retina. We observed these same con- 
densed vitreous fibrils radiating from 
the wound to the detached peripheral 
retina in the 70-day group of mon- 
keys, and one of these eyes had a 
retinal disinsertion at 180? from the 


wound. It is of interes: that a precise- 
ly similar appearance may occur in the 
human eye after a penetrating injury 
and has been imterpreted as evidence 
of vitreous traetion on the peripheral 
retina over the vitreous base.' 

During vitrectomy, we observed 
that epiretina! membranes were not 
present clinically at 14 days after inju- 
ry but were censpicueus by 70 days. 
Nevertheless, dense membranes had 
proliferated w:thin the vitreous and 
on the surface of the retina in the 
14-day monkey that underwent re- 
operation for a retina! detachment at 
18 days after vitrectomy. 

Of what clinical relevance to human 
trauma cases are these experimental 
results in monkey eyes? Certainly, 
although the natural history and his- 
topathological features in the monkey 
eyes and in selected trauma cases in 
human eyes seem comparable,'*5 clin- 
ical differences can be expected 
between species. Nevertheless, the 
results from this controlled trial in 
monkeys provide strong support for 
the effectiveness of vitrectomy tech- 
niques in the management of selected 
posterior penetrating injuries in hu- 
man eyes. We found no difference in 
the results of vitrectomy at one day or 
at 14 days, but vitrectomy was techni- 
cally less difficult to perform at 14 
days, when the vitreous was more 
easily cut and had separated from the 
posterior retina. In human eyes, how- 
ever, surgical intervention by vitrec- 
tomy within the first few days of 
injury may be complicated by the haz- 
ards of intractable intraocular bleed- 
ing. This feature is not reflected in 
the monkey model in which there is no 
engorgement of the choroidal vessels, 
suprachoroida! or subretinal hemor- 
rhage, or bleeding from the uvea. 

By 70 days, the majority of monkey 
eyes were inoperable, but vitrectomy 
was successful in a single case in the 
70-day group when the proliferation 
of membranes on the retinal surface 
was less advanced (Fig 2). It is likely, 
however, in beth human and monkey 
eyes that surgery will be more suc- 
cessful if undertaken before the devel- 
opment of intraocular proliferation. 
In the monkey eyes, we observed that 
cellular proliferation en the surface of 
the retina was not prominent until 
four weeks after injury in eyes in 
which the retina was attached.'* How- 
ever, during the trial, when we reoper- 
ated on monkey eyes in which the 
retina was detached, we observed sub- 
stantial membrane formation within 
the vitreous cavity and on the surface 
of the retina as early as three weeks 
after injury and within one to two 
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weeks of the onset of retinal detach- 
ment. It has also been noted in human 
eyes that, when the retina is detached, 
preretinal membranes may be found 
as early as two weeks after a pene- 
trating injury." It seems that sur- 
gical intervention by vitrectomy in 
the treatment of selected posterior 
penetrating eye injuries may possibly 
be delayed for as long as three or four 
weeks if the retina is attached. How- 
ever, in the presence of a retinal 
intraocular prolifer- 
ations may be well advanced by this 
stage, and earlier surgical interven- 
tion is indicated. 

Many of the surgical complications 
that we encountered may be attrib- 
uted to the objective of this trial, 
which was to obtain as complete a 
vitrectomy as possible. In fact, such a 


“complete vitrectomy may be unneces- 


sary, and we have had successful 
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results in several monkey eyes outside 
the trial in which, during vitrectomy, 
all the blood clot and the vitreous 
posterior to the equator were re- 
moved, and the anterior vitreous was 
left relatively undisturbed. However, 
in one of these monkeys that had a 
less complete but uneventful vitrecto- 
my, a retinal detachment developed 
two months later because of a 90? 
retinal disinsertion, and in another 
monkey from the one-day trial group, 
a retinal detachment also developed 
because of a giant retinal disinsertion 
at several months after a successful 
vitrectomy. In the former, the vit- 
reous base was opaque, and, at the end 
of vitreous surgery, it was not possible 
to exclude a peripheral retinal tear. In 
the latter, the vitreous base was clear, 
and examination of the entire periph- 
eral retina disclosed no retinal tears or 
holes. From this experience, we 
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believe that, in the treatment by 
vitrectomy of these posterior pene- 
trating eye injuries, a case can be 
made for prophylactic treatment of 
the vitreous base with cryotherapy 
and for supporting this area by an 
encircling scleral buckle. In fact, this 
measure has been recommended for 
all vitrectomy cases,?"*? but may be 
particularly appropriate for trauma 
cases. 
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Spectral Transmission Characteristics of Tinted Lenses 


Brad Borgwardt, MD; Gerald A. Fishman, MD; David Vander Meulen, PhD 


è A total of 90 prescription and com- 
mercially available tinted lenses were 
evaluated for spectral transmission char- 
acteristics. An inapprepriately large num- 
ber of these lenses transmitted unneces- 
sarily high amounts of light in the near 
ultraviolet, visible, and near infrared por- 
tions of the-spectrum. No criteria regard- 
ing lens composition, color, or cost could 
reliably predict the effectiveness of indi- 
vidual lenses. 

(Arch Ophthalmol 99:293-297, 1981) 


revious investigators have sporadi- 

cally examined the transmission 
characteristics. of various tinted 
lenses. We examined the spectral 
characteristicsof light transmitted by 
90 lenses consisting of both commer- 
cially available tinted lenses and those 
available by prescription. 


MATERIALS AND METHODS 


Ninety lenses were examined in this 
study. Fifty-three of the lenses were glass 
and 37 were plastic. They represented vari- 
ous shades of the major tints available: 
rose, yellow-gold, brown, blue, green, gray, 
and mirror. The lenses were commercially 
available tinted lenses commonly sold in 
drug, grocery, and department stores, as 
well as representative samples from vari- 
ous manufacturers that are sold by pre- 
scription only. All lenses tested were plano, 
purchased or obtained by us in assembled 
spectacle pairs, and varied from 2.0 to 2.5 
mm in thiekness. 

Each lens was tested separately on a 
speetrophotometer. The instrument was 
calibrated to both 0% and 100% transmit- 
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tance before each trial. All lenses were 

placed so that a beam of light traversed the 

center of each lens, and a direct reading of 

the percent transmittance for wavelengths 

between 300 to 800 nm was printed out in a 

graphie form (Fig 1 through 3). 
RESULTS 


All lenses were categorized accord- 
ing to the amount of light transmitted 
in the near ultraviolet (UV), visible, 
and near infrared regions (Tables 1 
through 12). The near UV was defined 
as those wavelengths between 300 and 
400 nm; the visible included 460 to 700 
nm; and the near infrared included 
700 to 800 nm. 

We noted that 37 (41%) of the 90 
lenses (12 glass and 25 plastic) had 
very favorable maximal transmit- 
tance near UV peaks less than 5%. 
This represented 23% of the total 
number of glass and 68% of the total 
number of plastic lenses tested. Addi- 
tional data showed that 21 (23%) of the 
90 lenses had maximal near UV peak 
transmission between 5% and 25% (13 
glass and eight plastic), while 32 (36%) 
had unfavorably high near UV trans- 
mission peaks greater than 25% (28 
glass and four plastic). This last find- 
ing represents 53% of the total glass 
and 11% of the total number of plastic 
lenses tested. 

In the visible part of the spectrum, 
20 (22%) of the 90 lenses had favorable 
maximal visible peaks less than 25% 
(15 glass and five plastic); 31 (84%) had 
visible peaks between 25% and 50% 
(nine glass and 22 plastic); and 39 
(43%) had unfavorably high visible 
peaks greater than 50% (29 glass and 
ten plastic). 

In the near infrared region of the 
spectrum, 20 (22%) had favorable near 
infrared transmission peaks of less 
than 25% (16 glass and four plastic); 30 
(33%) had near infrared peaks be- 


tween 25% and 50% ten glass and 20. 


plastic); and 40 (44%) had unfavorably 
high near infrared peaks greater than 
50% transmission (27 glass and 13 
plastie, Table 13). 

We found that there were no crite- 
ria regarding lens composition, color, 
or cost that eould reliably prediet the 
amount of near UV. visible, and near 


infrared light that a specific lens 
would transmit. Wh. le general trends. 
could be identified, such as the ability : 


of a plastic lens to filter significant 
quantities of near UV light more pre- 
dictably while a higner percentage of 
glass lenses tended to transmit 
greater quantities of light in this part 
of the spectrum, enough exceptions 
occurred to obviate any firm princi- 
ples. Similarconclusions can be drawn 


regarding lens tint. While the darker | 
gray and darker green tints predicta- * 


bly filtered more »ffectively in the 
visible spectrum than rose or yellow 
tints (not generally marketed for out- 
door use or for use in bright sunlight), 
significant differences were found 
among lenses of the-same general tint. 
Most relevant was that within a given 
class of even dark tints, there was no 
way to predict by gross visual inspec- 
tion which lenses would effectively 


filter reasonable quantities of the# 


near infrared and near UV light that 
are not visible to .he human eye. A 
given lens effective for limiting trans- 
mission in @ specifie region, for exam- 
ple, the visible spectrum, would not 
necessarily be similarly effective in 
another region of the spectrum (ie, a 
lens of a given timt or composition 
could reduce transmittance signifi- 
cantly in the visible region, and yet 
transmit large quantities of near UV 
and/or near infrared light). Moreover, 
price was not a goed predictor of lens 
efficiency in regard to appropriate 
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Fig 1.—Two different tinted lenses. One lens (top Curve) shows 
highly unacceptable transmission for ultraviolet and infrared 
regions of spectrum. Bottom curve shows acceptable transmis- 
sion characteristics of tinted lens. 


Fig 3.—Tinted lens (upper curve) has highly unacceptable trans- 
mission characteristics for ultraviolet, visible, and infrared 
regions of spectrum. Bottom curve shows comparison with tinted 
lens of more efficient transmission characteristics. 
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Fig 2.—Tinted lens (top curve) demonstrates markedly different 
transmission characteristics for ultraviolet and infrared regicns of 
spectrum. Bottom curve shows highly acceptable transmission 
characteristics of tinted lens. 


Table 1.—Ultraviolet Peaks Less Than 5% 
Transmittance at 300 to 400 nm* 


Glass Lenses Plastic Lenses 


American Optical Co American Optical Co Aolite 
Filterweld FW 3 (G) True Tone 596 (G) 
American Optical Co American Optical Co Aolite 
Filterweld FW 4 (G) True Tone 1096 (G) 
American Optical Co American Optical Co Aolite 
Filterweld FW 5 (G) True Tone 1596 (G) 
American Optical Co American Optical Co Aolite 
Filterweld FW 6 (G) True Tone 2096 (G) 
American Optical Co Cool Ray (BI) 
Filterweld Hazemaster (Y) Cool Ray (B) 
American Optical Co Calobar Cool Ray (Gy) 
D (G) Cool Ray (G) 
American Optical Co Calobar Cool Ray 174 (G) 
ED (G) Foster Grant (B) 


Bausch and Lomb Ray Ban 
3 (G) 

Bausch and Lomb Ray Ban 
G 15 (Gy) 

Bausch and Lomb Ray Ban 
(M) 

House of Vision Color Cote 
Green C 

Sun Cloud (M) 


Foster Grant (Gy) 

Foster Grant 8257 (Gy) 
Foster Grant Clips-ons (Gy) 
Jean Pierre Lamy (BI) 

Jean Pierre Lamy (Bl) 

Noir 107 (B) 

Polaroid (R) 

Polaroid (Bl) 

Polaroid (B) 

Polaroid (O) 

Polaroid (Gy) 

Polaroid (G) 

Polaroid (M) 

Sears Roebuck (B) 

Sears Roebuck Clip-ons (Gy: 


*B indicates brown; G, green, M, mirror; BI, blue; 
Gy, gray; Y, yellow; O, orange; and R, rose. 
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Table 5.—Visible Peaks Less Than 1596 
Transmittance at 400 tc 700 nm* A 


Glass Lenses Plastic Lenses 


French Ski (M) 
Noir 107 (B) 
Polaroid (M) 





Table 2.—Ultraviolet Peaks 5% to 14% 
Tramsmittance at 300 to 400 nm* 


American Optical 2o American Optical Co Aolite 
Calobar C (G) True Tone 30% (G) 
American Optical So Foster Grant (M) 
True Color C (Gy) French Ski (M) 
Bausch and Lomb Jean Pierre Lamy (G) 
Ray Ban G31 (Cy) K-Mart 02-10 (Gy) 
Bausch and Lomt K-Mart (B) 
Ray Ban Photoeray (Gy)t 
Foster Grant (G) 
House of Vision Color 
Cote Brown D (3) 
House of Vision Color 
Cote Gold B (Y 
House of Vision Color 
Cote Green B (3) 






American Optical Co 
Filterweid FW 3 (G) 
American Optical Co 







Filterwe:d FW 4 (G) 
American Optical Co 

Filterweid FW 5 (G) 
American Optical Co 

Filterweld FW 6 (G) 
Bausch and Lomb (M 
Sun Cloud (M) 


*B indicates brown; M, mirror; and G, green. 


















*B imdicates brown; G, green; M, mirror; Gy, gray; and Y, 
yeliow. 
Tested after maximally darkened. 






Table 6.—Visible Peaks 15% to 24% 
Transmittance at 400 to 700 nm* 


Glass Lenses Plastic Lenses 


Table 3.—Ultraviolet Peaks 15% to 25% 
Transmittance at 300 to 400 nm* 


Americar Optical Co 
Calobar D (G) 


Cool Ray (G) 
Foster Grant (M) 


Glass Lenses Plastic Lenses 


American Optica: Co K-Mart 02-12 (Gy) 
True*Color D (Gy) Plastic Insert (Gy)t 
House of Vision Color 
Cote Brown B B) 
House of Vision Solor 
Cote Brown C 1B) 
Hcuse of Vision Solor 
Cote Green A G) 
House-of Vision Color 
Cote (M) 


*indicates brown; G, green; M, mirror; Gy, gray. 
fManufacturer unknown. 


Table 4 —Ultraviolet Peaks Greater Than 2596 
Teansmittance at 300 to 400 nm* 


Glass Lenses Plastic Lenses 


American Optical Co Cruxite A (R) 
American Optical Co Cruxite AX (R) 
American Optical Co Calobar B (G) 
American Optical Co Tintomatic X (G) 


Foster Grant (Y) 

Foster Grant (Bl) 

Lynn Roberts Interna- 
tional (R) 


Americar Optical Co 
Calobar ED (G) 
American Optical Co 
True Color D (Gy) 
Bausch and Lomb Ray Ban 3 (G) 
Bausch and Lomb Ray Ban G 15 
(Gy) 
Foster Grant (G) 
House of Vision Color 
Cote Green C (G) 
House of Vision Color 
Cote Gray D (Gy) 
House of Vision Color Cote (M) 


*G indicates green; M, mirror; and Gy, gray. 


Table 7.—Visible Peaks 2596 to 5096 
Transmittance at 400 to 700 nm* 


Glass Lenses Plastic Lenses 


Bauseh and Lomb Soft-Lite A (R) 
Bauseh and Lomb Soft-Lite B (R) 
House of Visior Color Cote Rose A (R) 
House of Visior Color Cote Rose B (R) 
House of Visior Color Cote Rose C (R) 
House of Visior Colar Cote Gold A (Y) 


Riveria (B) 


American Optical Co 
True Color C (Gy) 

Bausch and Lomb 
Ray Ban G 31 (Gy) 

Bausch and Lomb 


Ray Ban Photogray (Gy)t 


House of Vision Color 


American Optical Co 
Aolite True Tone 596 

‘Cool Ray 174 (G) 

‘Cool Ray (Gy) 

‘Cool Ray (BI) 

Foster Grant (B) 

Foster Grant Clip-ons (Gy) 


House of Visior Color Cote Blue A (BI) 
House of Visior Color Cote Blue B (BI) 
House of Visior Color Cote Blue C (Bl) 
House of Visior Color Cote Brown A (B) 
House of Visio: Color Cote Gray A (Gy) 
House of Visio» Color Cote Gray B (Gy) 
House of Vision Color Cote Gray C (Gy) 
House of Vision Color Cote. Gray D (Gy) 
Jean-Pierre Lamy (B) 

Lynn Roberts International (Gy) 

Lynr Roberts !nternational (B) 

Meyer Optical So Rose C (R) 

Reveille (G) 

Revelle (Gy) 

Revelle (B) 

Riviera (G) 

Riviera (Gy) 

Sears Roebucx (G) 


*B indicates brown; G, green; BI, blue; Gy, gray; R, rose; Y, 
yellow. 
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Cote Brown C (B) 
House of Vision Color 
Cote Gray C (Gy) 
House of Vision Color 
Cote Green B (G) 

Revelle (Gy) 

Riviera (Gy) 

House of Vision Color 
Cote Brown D (B) 


Foster Grant 8257 (Gy) 

Foster Grant (Gy) 

Jean Pierre Lamy (Bl) 

Jean Pierre Lamy (Bl) 

K-Mart 02-10 (Gy) 

K-Mart 02-12 (Gy) 

Polaroid (G) 

Polaroid (Gy) 

Polaroid (B) 

Polaroid (O) 

Polaroid (Bl) 

Polaroic (R) 

Plastic Insert (Gy)t 

Sears Roebuck Clip-ons 
(Gy) 

Sears Roebuck (B) 


*B indicates brown; G, green; Bl. biue; Gy, gray; R, rose; and O, 
orange. 

}Tested after maximally darkened. 

Manufacturer unknown. 
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Table 8.—Visible Peaks Greater Than 5096 
Transmittance at 400 to 700 nm* 


American Optical Co Cruxite A (R) 
American Optical Co Cruxite AX (R) 


American Optical Co Hazemaster (Y) 


American Optical Co Calobar B (G) 
American Optical Co Calobar C (G) 


American Optical Co Tintomatic X (G) 


Bausch and Lomb Soft-Lite A (R) 

Bausch and Lomb Soft-Lite B (R) 

House of Vision Color Cote Rose A 
House of Vision Color Cote Rose B 
House of Vision Color Cote Rose C 
House of Vision Color Cote Gold A 
House of Vision Color Cote Gold B 
House of Vision Color Cote Blue A 
House of Vision Color Cote Blue B 


Glass Lenses Plastic Lenses 


American Optical Co True 
Tone 10% (G) 

American Optical Co True 
Tone 1596 (G) 

American Optical Co True 
Tone 20% (G) 

American Optical Co True 
Tone 3096 (G) 

Foster Grant (Y) 

Foster Grant (Bl) 

Jean Pierre Lamy (G) 

K-Mart (B) 

Lynn Roberts International 
(R) 

Riviera (B) 


Table 11.—Infrared Peaks 25% to 50% 
Transmittance at Greater Than 700 nm* 


American Optical Co Calobar 
B (G) 

American Optical Co True 
Color C (Gy) 

Bausch and Lomb Ray Ban 
G15 (Gy) 

Bausch and Lomb Ray Ban 
G31 (Gy) 

House of Vision Color Cote 
Blue B (BI) 

House of Vision Color Cote 
Brown D (B) 

House of Vision Color Cote 
Gray C (Gy) 

House of Vision Color Cote 


Glass Lenses Plastic Lenses 


Cool Ray (BI) 

Cool Ray (B) 

Cool Ray (Gy) 

Cool Ray (G) 

Cool Ray 174 (G) 
Foster Grant 8275 (Gy) 
Foster Grant Clip-ons (Cy) 
Foster Grant (B) 

Jean Pierre Lamy (Bl) 
Jean Pierre Lamy (Bl) 
K-Mart 02-10 (Gy) 
Polaroid (R) 

Polaroid (Bl) 

Polaroid (B) 

Polaroid (O) 


House of Vision Color Cote Blue C 
House of Vision Color Cote Brown A 
House of Vision Color Cote Brown B 
House of Vision Color Cote Gray A 
House of Vision Color Cote Gray B 
House of Vision Color Cote Green A 
Jean Pierre Lamy (B) 

Lynn Roberts International (B) 

Lynn Roberts International (Gy) 
Meyer Optical Co Rose C (R) 
Revelle (B) 

Riviera (G) 


*B indicates brown; G, green; BI, blue; Gy, gray; R, rose; and Y, 
yellow. 





Table 9.—Infrared Peaks Less Than 1596 
Transmittance at Greater Than 700 nm* 


Glass Lenses Plastic Lenses 


American Optical Co Calobar D (G) Noir 107 (B) 
American Optical Co Calobar ED (G) 
American Optical Co Filterweld FW 3 (G) 
American Optical Co Filterweld FW 4 (G) 
American Optical Co Filterweld FW 5 (G) 
American Optical Co Filterweld FW 6 (G) 
Bausch and Lomb Ray Ban 3 (G) 

Foster Grant (G) 

House of Vision Color Cote Blue C (Bl) 
House of Vision Color Cote Green C (G) 
Sun Cloud (M) 


*B indicates brown; G, green; M, mirror; and BI, blue. 














Table 10.—Infrared Peaks 1596 to 2496 
Transmittance at Greater Than 700 nm* 


Glass Lenses Plastic Lenses 


American Optical Co Calobar C (G) French Ski (M) 
American Optical Co True Color D (G) Foster Grant (M) 
Bausch and Lomb (M) Polaroid (M) 
House of Vision Color Cote Gray D (Gy) 

House of Vision Color Cote (M) 


*G indicates green; M, mirror; and Gy, gray. 
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Green B (G) 
Revelle (Gy) 
Riviera (Gy) 


Polaroid (G) 

Polaroid (Gy) 

Plastic Insert (Gy)t 

Sears Roebuck (B) 

Sears Roebuck Clip-ons (Gy) 


*B indicates brown; G, green; BI, blue; Gy, gray; R, rose; and O, 
orange. 
*+Manufacturer not known. 


Table 12.—Infrared Peaks Greater Than 5096 
Transmittance at Greater Than 700 nm* 


American Optical Co Cruxite A(R) American Optical Co Aolite 
American Optical Co Cruxite AX True Tone 596 (G) 
(R) American Optical Co Aol te 
American Optical Co Hazemaster True Tone 1096 (G) 
(Y) American Optical Co Aolite 
American Optical Co Tintomatic X True Tone 1596 (G) 
(G) American Optical Co Aolite 
Bausch and Lomb Ray Ban Photo- True Tone 20% (G) 
gray (Gy)t American Optical Co Aolite 
Bausch and Lomb Soft-Lite A True Tone 3096 (G) 
Bausch and Lomb Soft-Lite B American Optical Co Tinto- 
House of Vision Color Cote Rose matic X 
A (R) Foster Grant (Y) 
House of Vision Color Cote Rose Foster Grant (Bl) 
B (R) Foster Grant (Gy) 
House of Vision Color Cote Rose Jean Pierre Lamy (G) 
C (R) K-Mart 02-12 (Gy) 
House of Vision Color Cote Gold K-Mart (B) 
A (Y) Riviera (B) 
House of Vision Color Cote Gold 
B (Y) 
House of Vision Color Cote Blue A 
(BI) 
House of Vision Color Cote Brown 
A (B) 
Hcuse of Vision Color Cote Brown 
8 (B) 
Hcuse of Vision Color Cote Brown 
C (B) 
House of Vision Color Cote Gray 
A (Gy) 
House of Vision Color Cote Gray 
B (Gy) 
House of Vision Color Cote Green 
A (G) 
Jean Pierre Lamy (B) 
Lynn Roberts International (B) 
Lynn Roberts International (Gy) 
Meyer Optical Co Rose C (R) 
Revelle (G) 
Revelle (B) 
Riviera (G) 
Sears Roebuck (G) 























































*B indicates brown; G, green; BI, blue; Gy, gray; R, rose; and Y, 
yellow. 
{Tested after maximally darkened. 


Transmission Characteristics—Borgwardt et al 


; 
| 


Table 13.—Transmission Characteristics of 37 Plastic and 


53 Glass-Tinted Lenses 





300 to 400 nm 





400 to 700 nm 


OO, 


700 to 800 nm 


<5% 5%-25% >25% <25% 25%-50% >50% <25% 25%-50% >50% 


No. of plastic 
lenses 25 8 4 5 22 10 4 20 13 


96 of total (373 
plastic 
lenses 6 


8 2 
lenses 12 1 
glassdenses 23 2 
lenses 41 2 


light transmissien im the near UV, 
visible, or near infrared regions. 


COMMENT > 


Our studies suggest that an inap- 
propriately large number of tinted 
lenses transmit unnecessarily high 
amounts of light in the UV, visible, 
and infrared portions of the spectrum. 
The acutal harm resulting from trans- 
mittance-of UV light remains uncer- 
tain, although reports suggest that 
UV light may have at least some role 
in the development of nuclear sclerotic 


1. Clark BAJ: The umineus transmission fac- 
tor of sungiasses. Am J Optom Arch Am Acad 
Optom 46:362-378, 1969. 

2. MeCulleugh EC, Fullerton GD: Potential eye 
hazards of sunglasses. Surr Ophthalmol 16:108- 
111, 1971. 

3. Anderson WJ, Gebel RKH: Ultraviolet win- 
dows in cemmerrvial sunglasses. Appl Optics 
16:515-517, 2977. 

4. Zigman S: Near UV light and cataracts. 
Photochem Photobsol 25:437-441, 1977. 


5. Zigman S, Datiles M, Torezynski E: Sunlight — 
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2 11 14 60 27 11 54 35 
3 28 15 9 29 16 10 27 
4 53 28 17 56 30 19 50 
3 36 22 34 43 22 33 -4 


lens opacities.** Various other effects 
of UV radiation have been summa- 
rized by Pitts.’ Similarly, findings 
obtained from work done on rhesus 
monkey retina* and from the work of 
other investigators*'" alert us to the 
possibility of detrimental effects of 
long-term exposure to short-wave- 
length light both in the near UV and 
short end of the visible spectrum. 
Aphakie patients are a particular con- 
cern because they are without lenses, 
which normally absorb near UV light, 
and are possibly more vulnerable to 
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any potentially harmful effects of UV 
light, unless appropriate lenses are 
obtained. At present, we are unaware 
that the amount of infrared light 
transmitted is harmful to the eye; 
however, this light is needless and 
may contribute to eye discomfort and 
fatigue.’ 

The qualities of a tinted lens that 
contribute to its overall efficiency 
include other factors in addition to its 
maximal transmission peaks within 
the UV, visible, and infrared portions 
of the radiation spectrum, among 
which are its luminous transmittance 
and transmittance properties related 
to traffic signal recognition." The 
data from this study emphasize only 
that a large number of commercially 
available tinted lenses perform unfa- 
vorably in their capacity to attenuate 
the intensity of near UV, visible, and 
near infrared electromagnetic radia- 
tion. 
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Immunohistochemieal Localization 


of Human Tear Lysozyme 


Thomas E. Gillette, MD; Jack V. Greiner, PhD; Mathea R. Allansmith, MD 


€ Possible local sources of human tear 
lysozyme were investigated using an indi- 
rect immunofluorescence technique. Ly- 
sozyme was identified in 2096 to 5096 of 
acinar and ductular epithelial cells of both 
main and accessory lacrimal glands. The 
staining was granular in character and 
confined to the apices of the cells. Cells 
that stained positive tended to be 
grouped. Interstitial tissues of main and 
accessory lacrimal tissues did not stain. 
Conjunctiva and all other ocular tissues 
examined were unstained by antilysozyme 
antisera. Our findings are compatible with 
lysozyme either being produced in lacri- 
mal tissue or being concentrated from 
plasma. The absence of any other lyso- 
zyme-specific fluorescence in the intersti- 
tial elements of the lacrimal tissues sup- 
ports the notion of local synthesis by 
acinar lacrimal tissue. 

(Arch Ophthalmol 99:298-300, 1981) 


Lysozyme, a bacteriolytie protein, 

accounts for approximately 30% of 
the human tear protein, and its activ- 
ity in human tears is greater than in 
any other body fluid, but its source in 
tears is uncertain. The discrepancy 
between tear activity and serum 
activity suggests a local source (lacri- 
mal tissue, conjunctiva). The altera- 
tion of tear lysozyme levels in various 
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conditions‘ in controlled studies and 
the reported efficiency ef lysozyme in 
the treatment of various ocular dis- 
eases’ have led to many attempts to 
identify a local source ef human tear 
lysozyme. 

Thompson and Gallardo* extracted 
lysozyme from canine lacrimal tissue, 
and Atkins et al’ extracted lysozyme 
from sheep lacrimal tissue; however, 
Brunish* was unable to recover lyso- 
zyme from human lacrimal glands. 
McEwen et al? failed to demonstrate 
lysozyme in human tears after lacri- 
mal gland extirpation and reasoned 
that accessory lacrimal glands did not 
manufacture lysozyme. Covey et al 
found no correlation of lysozyme lev- 
els in paired serum and tear samples, 
and inferred that tear lysozyme was 
produced in the lacrimal gland. Van 
Haeringen and co-workers" demon- 
strated the presence of lysozyme in 
lacrimal tissue primarily, finding low 
levels in conjunctiva and cornea, and 
also inferred local synthesis by the 
lacrimal gland. It was the purpose of 
this study to identify probable local 
source(s) of human tear lysozyme by 
the indirect immunoflucrescence tech- 
nique and to compare the findings 
with earlier reports. 


MATERIALS AND METHODS 


Specimens of main lacrimal gland, acces- 
sory lacrimal glands, and conjunctiva were 
selected from seven cadavers of persons 
(aged 54 to 73 years) who had no known 
ocular disease. The postmortem interval 
prior to tissue removal ranged from nine 
hours to five days. 


Biopsy specimens from normal-appear- 
ing lacrimal glands were obtained from 
two patients during orbital decompression 
for thyroid ophthalmopathy and from one 
patient during orbital exploration for 
venous aneurysm. Conjunctival biopsy 
specimens were obtained from ten patients 
with various inflammatory ocular diseases, 
including episcleritis, marginal blepharitis, 
benign lymphoid hyperplasia, herpes sim- 
plex keratitis, atopic keratoconjunctivitis, 
and benign mucosal pemphigoid, and from 
five normal subjects. This project had the 
consent of our institution’s Human Studies 
Committee. 

Tissue specimens were fixed in a solu- 
tion of 19 parts absolute alcohol to 1 part 
glacial acetic acid at room temperature for 
48 hours, in a modified version of a tech- 
nique described by Wolman and Behar." 
The tissue was dehydrated, embedded in 
paraffin, cut into 4-um sections, ard then 
deparaffinized as described by Sainte- 
Marie.” 

A two-layer (indirect) immunoñuores- 
cence technique was used. Deparaffinized 
tissue sections were incubated in a moist 
chamber with one of three commercial 
rabbit antilysozyme antisera, diluted 1:10 
in 0.1M phosphate-buffered saline (PBS) 
for 15 minutes, and then subjected to two 
five-minute washings in PBS. The tissue 
sections were then incubated with a com- 
mercial fluorescein isothiocyanate-conju- 
gated goat anti-rabbit IgG diluted 1:40 in 
PBS for 15 minutes and given two more 
five-minute washings in PBS. Control sec- 
tions were incubated with normal rabbit 
sera at a 1:10 dilution, washed, ard then 
incubated with the fluorescein-conjugated 
goat anti-rabbit IgG diluted 1:40 in PBS. 

Monospecific antisera to human lyso- 
zyme were obtained from three commercial 
sources. By Ouchterlony analysis, antisera 
were one-line specific against human tears. 
No identity with antisera to other human 
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Fig 1.—Fluorescent staining for lysozyme. Left, Tissue from main lacrimal gland. Note staininc in 
apices of acinar cells (vertical arrows) and tubular cells (horizontal arrows) ( x 635; bar = 10 um). 
(Inset, x 380; bar = 10 um). Right, In accessory lacrimal gland, note staining in apices of acinar 
cells (vertical arrows) and tubular cells (horizontal arrows) ( x 750; bar = 10 um). Inset, Superficial 
border of glandular tissue (arrow) is seen beneath conjunctival epithelium (small arrow at upper 
left) (fluorescein isothiocyanate-labeled rabbit antihuman lysozyme antisera, x 150; bar = 700 


um). 


tear components (eg, laetoferrin, immuno- 
globulins, secretor: component) was found. 
Goat antrrabbit IgG was one-line specific 
against narmal rabbit serum. 

Stainec sections were examined with a 
fluorescerce microscope (Zeiss) fitted with 
a high-pressure mercury vapor lamp, sup- 
pression and excitation filters, and a 410- 
nm barrier filter. Photomicrographs were 
taken on color film through the same com- 
bination əf filters used for observation. 


RESULTS 
All specimens examined showed an 
identica staining pattern. Apple- 


green flmorescence was seen in 20% to 
50% of »oth acinar and ductular epi- 
thelial cells (Fig 1, left). The staining 
was grenular in character and con- 
fined to the apiees of the cells (Fig 1, 
left, inset). Stamed cells tended to be 
groupec. No specific staining of inter- 
stitial or vaseular elements was noted 
(Fig 2. Autofluorescent granules 
(presumably lipofusein)? were yellow 
rather tnan appie-green and were eas- 
ily distinguished from the specific flu- 
orescen-e pattern (Fig 2). 

The staining pattern of accessory 
lacrimal tissue was identical to that of 
tissue from the main lacrimal gland, 
with a»proximately 20% to 50% of 
both acinar and ductular epithelial 
cells showing specific fluorescence in a 
granuler pattern in their apices. No 
specific fluoreseence was noted in the 
interst tial and vascular elements of 
the aceessory lacrimal tissue (Fig 1, 
right). Conjunctival specimens 
showec no fluorescence specific for 
lysozyme (Fig 1, right, inset). A thin 
“rim” of noncellular material adher- 
ent to the conjunetival surface was 
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Fig 2.—Main lacrimal gland tissue control. Note absence of fluorescence staining of 
glandular tissue. Autofluorescent lipofuscin granules are common (arrows) (fluores- 


cence microscopy control, x 630; bar = 


occasionally positively stained for 
lysozyme. 

To ensure a complete study, other 
ocular tissues were examined for lyso- 
zyme. They were fixed and processed 
in the same manner as the lacrimal 
tissues and conjunctiva. Cornea, 
sclera, choroid, iris, retina, and extra- 
ocular muscles did not stain for lyso- 


zyme. 
COMMENT 


In 1922, Fleming," better known 
for his later discovery of penicillin, 
identified the bacteriolytic substance 


10 um). 


lysozyme in tears and several other 
body fluids. It was the bacteriolytic 
activity of lysozyme that was of inter- 
est to early investigators, but since 
that time, additional functions for 
lysozyme have been identified. These 
include bacteriostatic action,'*'* bac- 
tericidal action without lysis," allow- 
ing or facilitating secretory IgA bac- 
teriolysis in the presence of comple- 
ment,” determining the rate of lysis 
in an IgM antibody-complement sys- 
tem, and promoting contact inhibi- 
tion of cells." 

The immunofluorescence technique 
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used in this study to identify the 
source of human tear lysozyme is spe- 
cifie and sensitive to small quantities 
of antigen (lysozyme). Moreover, the 
immunologic identity of the three 
antisera as demonstrated by Ouchter- 
lony analysis and the identical results 
obtained with the three antisera sup- 
port the validity of our results. 

Our identification of lysozyme in 
the main lacrimal gland is consistent 
with the extraction of lysozyme from 
canine and sheep lacrimal glands by 
previous investigators,** and confirms 
the presence of lysozyme in the main 
lacrimal gland determined by lyso- 
plate analysis of filter paper-ab- 
sorbed tissue fluid.’ 

To our knowledge, the identifica- 
tion of lysozyme in accessory lacrimal 
tissue has not been reported previous- 
ly. The conclusion of McEwen et al 
that accessory lacrimal tissues do not 
contribute lysozyme to the normal 
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precorneal tear film because of their 
inability to demonstrate lysozyme in 
tears by electrophoresis after main 
lacrimal gland extirpation should now 
be reexamined. The small amounts of 
lysozyme in conjunctiva previously 
reported*^ may reflect the lysozyme- 
containing cellular material (probably 
mucus) adherent to some conjunctival 
specimens. 

The staining patterm we noted in 
lacrimal and accessory lacrimal tissues 
is different from that seen by Kraus 
and Mestecky in human parotid 
gland. They identified lysozyme ex- 
clusively in basally situated cells of 
striated ducts of the parotid gland. 
This is not inconsistent with the stain- 
ing pattern we saw in lacrimal tissues, 
considering the other histologic dif- 
ferences between parotid and lacrimal 
tissues. 

Whether lysozyme is produced in 
main and accessory lacrimal tissues or 
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concentrated from plasma is still 
undecided. However, the absence of 
lysozyme-specific fluorescence inter- 
stitially is supportive evidence of local 
synthesis and is consistent with the 
conclusion of local synthesis based on 
relative tear and serum lysozyme lev- 
els in humans.? 

If tear lysozyme is produced by both 
main and accessory lacrimal tissue, 
the decrease of tear lysozyme in her- 
petic ocular disease may reflect her- 
petic involvement of lacrimal tissues, 
and the decrease in Sjógren's syn- 
drome” may reflect involvement of 
both the main and accessory lacrimal 
glands by a common pathologic pro- 
cess. 
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Norma! Human Tear pH by Direct Measurement 


Mark B. Abelson, MD; Ira J. Udell, MD; Judith H. Weston 


è Tear pH was measured in 44 normal 
subjects by immersing the tip of a micro- 
combination glass pH probe in the tear 
fluid in the inferior eul-de-sac. The normal 
pH range was 6.5 © 7.6; the mean value 
was 7.0. This methed prevides a rapid and 
accurate measure of tear pH and may 
better our understanding of tear physiol- 
ogy and tear buffesing capacity. 

(Arch Ophthalmed 99:301, 1981) 


Tear pH values have been measured 

with indicator paper and by elec- 
trode. To our knowledge, the normal 
range reported i» the literature since 
1921 is 52 to 8.6" Loss of CO, to the 
environment is a primary source of 
error in teehn ques that involve 
removing the tears from the cul-de- 
sac.” As recently as 1974, Norn stated 
that, “Exact pH neasurements might 
be carried out i> it were possible to 
place a glass electrode inside the 
closed conjunctival sac. Unfortunately 
this is a technical impossibility.'" 
Recent technolowical advances have 
made such an electrode available. The 
precise pH value of samples with vol- 
umes less than 5 «L can now be rapidly 
measured withort altering the sample 
environment. Haman tear pH mea- 
surements made by a microcombina- 
tion glass pH probe immersed in the 





Fig 1.—Birec! measurement of tear pH 
using microcomb-nation glass pH probe. 


Accepted for publication July 7, 1980. 

From the Department cf Ophthalmology, Har- 
vard Medical School Drs Abelson and Udell), and 
the Department of Cornea Research, Eye Re- 
search Institute of Fetina Foundation (Drs Abel- 
son and Udell and Ns Weston), Boston. 

Reprint requests « Eye Research Institute of 
Retina Feundation,20 Staniford St, Boston, MA 
62114 (Dr Abelson). 


Arch OphthaimoVo! 99, Feb 1981 


tear fluid in the inferior cul-de-sac are 
reported herein. 


SUBJECTS, MATERIALS, AND 
METHODS 


Tear pH was measured in 44 mormal, 
healthy volunteers (23 women and 21 men) 
aged 22 to 59 years. Both eyes were tested 
in 37 subjects; unilateral measurements 
were taken in the remaining seven subjects 
(total number of eyes tested, 81). None of 
the subjects had evidence of ocular dis- 
ease. 

A microcombination glass pH probe was 
used to measure the tear pH. The pH meter 
was standardized with pH 7 and pH 10 
buffer and adjusted to read samples at 
32 °C (the temperature of tear fluid in the 
eul-de-sac). The probe was immersed in the 
tear fluid in the inferior cul-de-sac«Fig 1). 
After a 5-s stabilization period, themH was 
recorded. The probe was cleaned with 95% 
ethyl alcohol and rinsed with distilled 
water after each use. 


RESULTS 


The normal human tear pH range 
established by this study was 6.5 to 
7.6; the mean value was 79 (SD, 
+ 0.20). Figure 2 gives the frequency 
distribution of these values. Differ- 
enees in tear pH values between fel- 
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low eyes (< 0.5 pH units) were noted 
in 32 of the 37 subjects who had both 
eyes tested. 


COMMENT 


This study demonstrates that the 
normal human tear pH range is con- 
siderably less broad than the range 
previously reported in the literature. 
This most precise method of deter- 
mining tear pH may further our 
understanding of the buffering capac- 
ity of tears and provide clinical infor- 
mation in certain pathologie condi- 
tions. 


This investigation was supported in part by a 
research grant from CooperVision Pharmaceuti- 
cals Ine, and by the Massachusetts Lions Eye 
Research Fund, Inc. 
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Fig 2.—Frequency histogram of tear pH values of 81 normal eyes. 
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H.-Receptors in the Human Ocular Surface 


Mark B. Abelson, MD, Ira J. Udell, MD 


e Ten normal human volunteers partici- 
pated in a two-part study of H,-receptor 
activity in the ocular surface. Dimethylam- 
inopropylisothiourea (trivial name, dima- 
prit dihydrochloride), a highly selective 
H.-receptor agonist, produced vasodila- 
tion without itch. Pretreatment with the 
H,-receptor antagonist, cimetidine, signif- 
icantly blocked the vasodilatory effect of 
dimethylaminopropylisothiourea, where- 
as pretreatment with the H,-receptor an- 
tagonist, antazoline phosphate, did not. 
We conclude that H.-receptors are pres- 
ent in the human ocular surface. 

(Arch Ophthalmol 99:302-304, 1981) 


n 1966, Ash and Schild’ proposed the 

designation H,-receptor for those 
effects blocked by the classic antihis- 
taminic drugs. Actions mediated by 
histamine but not completely blocked 
by H,-antagonists were later ascribed 
by Black et al’ to a second type of 
receptor referred to as the H,-recep- 
tor. Histamine receptors are exten- 
sively distributed in the gastrointesti- 
nal, reproductive, respiratory, cardio- 
vascular, and nervous systems, on 
mast cells and blood leukocytes. The 
pathologie effects of histamine are 
perhaps best understood with refer- 
ence to the immediate hypersensitivi- 
ty reaction, which results from the 
interaction of soluble antigen with 
tissue antibody. Elucidation of the 
dual histamine receptor system has 
spawned the development of new 
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selective H,- and H,-receptor agonists 
and antagonists. 

H,-receptors have been identified in 
many species; among the effects 
attributed to their stimulation that 
may have implication for the ocular 
tissues are vasodilation, stabilization 
of mast cell and basophil surfaces, 
vascular permeability (chemosis), itch, 
and mucous discharge. 

To our knowledge, H.-receptors 
have not been reported in the external 
ocular surface. We present evidence 
demonstrating the existence of H- 
receptors in the ocular surface. 


MATERIALS AND METHODS 


The agents used were cimetidine (H.- 
receptor antagonist), dimethylaminopro- 
pylisothiourea (trivial name, dimaprit di- 
hydrochloride) (H.-receptor agonist), and 
antazoline phosphate (H,-receptor antag- 
onist). Cimetidine and dimethylaminopro- 
pylisothiourea were each prepared in 
phosphate-buffered saline (PBS) to a con- 
centration of 1 mg/mL. Antazoline was 
prepared in PBS to a concentration of 5 
mg/mL. 

Ten normal human volunteers partici- 
pated in both parts of the study. All were in 
good health, had no ocular disease, and had 
not used ocular medication prior to the test. 
Eyes were photographed before the treat- 
ments began. 

During part 1 of the study, the right eye 
of each subject was treated with a 20-uL 
drop (20 ug) of cimetidine. After three 
minutes, both eyes were treated with a 
20-uL drop (20 ug) of dimethylaminopro- 
pylisothiourea. Subjects were evaluated at 
the slitlamp for hyperemia and for pres- 
ence or absence of chemosis and mucus (at 
baseline and at 10, 20, 30, and 60 minutes 
after dimethylaminopropylisothiourea in- 
stillation). Photographs documented the 
observed effects. 


Part 2 was held a minimum of 48 hours 
after part 1. The right eye of each subject 
was treated with a 20-uL drop (100 ug) of 
antazoline phosphate. After three minutes, 
both eyes were treated with a 20-uL drop 
(20 ug) of dimethylaminopropylisothiourea. 
Subjects were again evaluated at the slit- 
lamp for hyperemia, chemosis, and mucus, 
and were photographed. 

In both parts of the study, immediately 
after each agent was administered, sub- 
jects were asked to report the presenee and 
intensity of any resulting symptoms (such 
as itch, sting, or burn). A double-masked 
viewing of the photographs was held. Six 
judges evaluated the eyes for hyperemia on 
a scale of 0 to3+ (0, no redness; 1+, slight 
redness; 2+, moderate redness; and 3+, 
severe redness) using pretreatment photo- 
graphs as controls. 

The means and SDs were computed 
using the ocular hyperemia scores for each 
eye. A paired t test was then used to 
compare the mean values of right and left 
eyes in parts 1 and 2, respectively. 


RESULTS 


Topical application of 1 mg/mL of 
cimetidine produced no substantial 
signs or symptoms; 5 mg/mL of ant- 
azoline phosphate produced a short- 
lived, initial sting. Dimethylamino- 
propylisothiourea produced dilation of 
episcleral, conjunctival, and perilimbal 
ciliary vessels (Figure, left eyes). The 
onset of this response was approxi- 
mately ten minutes after instillation, 
with a peak effect at 30 minutes. 
Hyperemia generally faded complete- 
ly within two hours after initial expo- 
sure to topical dimethylaminopropyli- 
sothiourea. No substantial chemos:s or 
mucous discharge was noted. There 
was no sensation of itch, sting, or burn 
attributable to dimethylaminopropyli- 
sothiourea therapy. 
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Left column, Cimetidine-pretreated right eyes of three subjects, 30 minutes after dimethylamino- 
propylisothiourea challenge. Note relative absence of vasodilation. Right column, Left eyes 


(without cimetidine pretreatment) of same three subjects. Note dilation of episcleral, conjunctival, 
and perilimbal ciliary vessels. 
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In part 1, cimetidine-pretreated 
eyes exhibited significantly less vaso- 
dilation (P< .001) than eyes that 
received only dimethylaminopropyli- 
sothiourea (Figure, right eyes). In 
part 2, antazoline-pretreated eyes 
were not whiter and were significant- 
ly more hyperemic (.02 < P < .05) 
than eyes treated with only dimethyl- 
aminopropylisothiourea. 

These data indicate the following: 
(1) dimethylaminopropylisothiourea, a 
selective H,-agonist, produces vasodi- 
lation without itch in the human 
ocular surface; (2) cimetidine, an 
H.-antagonist, when used prior to 
the instillation of dimethylamino- 
propylisothiourea, significantly blocks 
the vasodilatory effect; and (3) the 
vasodilation induced by dimethylami- 
nopropylisothiourea is not blocked by 
pretreatment with antazoline. 


COMMENT 


Of the currently available com- 
pounds used to delineate the H.-recep- 
tor system, dimethylaminopropyliso- 
thiourea and cimetidine are very 
selective agents. Dimethylaminopro- 
pylisothiourea is a well-known and 
highly specific H,-receptor agonist 
with virtually no H,-agonist activity 
(< 0.001% that of  histamine).'? 
Among the tissues previously studied 
with dimethylaminopropylisothiourea 
are guinea pig atrium, rat uterus, 
guinea pig ileum, cardiovascular sys- 
tem of the cat, and gastric secretions 
in the rat, dog, and cat. 

Competitive antagonists are essen- 
tial for the unambiguous classification 
of histamine receptors. Metiamide, an 
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orally active H.-antagonist, has been 
found to be effective in human 
studies, but can produce agranulocy- 
tosis. Cimetidine, a nonthiourea selec- 
tive H.-antagonist, has been shown to 
be an effective H,-blocking agent 
without the considerably acute or 
chronic side effects attributable to 
metiamide. Cimetidine has been 
shown, clinically, to be a safe and 
effective agent in the treatment of 
gastric hypersecretory conditions.** 
The mode of action of cimetidine and 
other antihistaminic compounds is 
that of competitive antagonism for 
the receptor site.'^ 

Antazoline is an effective H,-antag- 
onist of the ethylene diamine group of 
antihistamines. This compound is cur- 
rently available in prescription ocular 
preparations." As expected, antazo- 
line was completely ineffective in 
blocking the response to the H.-ago- 
nist,  dimethylaminopropylisothiou- 
rea. 

The H.-receptors play a role in the 
vascular and immunologie systems. 
The H,-receptor stimulation of large 
blood vessels generally results in 
vasodilation,” whereas H -stimulation 
produces vasoconstriction. For vasodi- 
lation of small blood vessels to be 
completely blocked, H,- and H.-recep- 
tor antagonists must be used in com- 
bination.'^'* Histamine increases vas- 
cular permeability through stimula- 
tion of H,- and H.-receptors. Edema 
produced by histamine in the rat paw 
is blocked only when H,- and H.- 
antagonists are given in combina- 
tion. By way of the H.-receptor, his- 
tamine is able to provide a negative 
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feedback loop control inhibiting furth- 
er mediator release (ie, histamine) 
from mast cells and blood leukoeytes.'^ 
In presumed allergic disease, such as 
vernal conjunctivitis, in which ele- 
vated levels of histamine are found in 
the tears," one may postulate a disor- 
der of the H,-receptor feedback loop. 
Of note is the absence of itch char- 
acteristic of allergic histamine-me- 
diated processes." We know frcm our 
previously described topical ocular his- 
tamine model that both hyperemia 
and itch are induced by histamine. 
Preliminary studies using 2-(2-ami- 
noethyl)thiazole dihydrochloride, an 
H,-agonist, have shown itch to be the 
primary effect, with no evidence of 
mucous discharge or vasodilation. 
This study confirms that dimethy- 
laminopropylisothiourea, an H.-agon- 
ist, produces diffuse vasodilation that 
can be blocked by cimetidine, an H,- 
antagonist, but not by antazoline, an 
H,-antagonist. The demonstration of 
H.-receptors in the ocular surface sug- 
gests that H,-receptor antagonist 
preparations alone or in combination 
with H,-antagonists will result in topi- 
cal ocular antihistaminic preparations 
superior to those currently available. 
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è if a growth factor could bind to and 
stimulate human endothelial healing, cor- 
neal disease could be minimized. To this 
end, primary cultures of feline and human 
corneal endothelium were tested in recep- 
tor binding assays for radiolabeled epi- 
dermal growth factor (EGF). Both of these 
cells bound ten times as much '^I-EGF as 
did the megative control cell lines. The 
time course of association of '5I-EGF to 
cat corneal endothelium was found to be 
complete after approximately 120 minutes 
at 22 °C. The '^|-EGF was shown not to 
dissociate greatly when fresh binding buf- 
fer was added to endothelial cultures that 
had bound the radiolabeled peptide. The 
pH optimum for binding was determined 
to be approximately 6.4. The receptor 
number per cell and the affinity constant 
for binding were determined to be 40,000 
receptors per cel! and 1.1 x 10* L/mole, 
respectively, using a Scatchard plot. Par- 
allel cultures of human fetal corneal endo- 
thelium crew in vitro only when the growth 
medium was supplemented with low con- 
centrations of EGF. These studies provide 
evidence that EGF is specifically bound to 
the corneal endothelium. | 

(Arch Ophthalmol 99:305-308, 1981) 


Ẹpidemal grəwth factor, (EGF) is 

an acidic, low-molecular-weight 
protein purified from mouse salivary 
glands. It was initially identified 
because its ectodermal effects on new- 
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born mice caused premature eyelid 
opening and incisor eruption.’ It has 
subsequently been shown to be mito- 
genic for a variety of in vitro tissues, 
including rabbit? and bovine* corneal 
endothelium. 

The potential application cf such 
growth factors to other man:malian 
systems remains unclear. Indeed, if 
such growth stimulators are to be used 
in the clinical setting, their effects on 
the more fastidious corneal encothelia 
of higher mammals must be charac- 
terized. In this work, we examine the 
ability of primary cultures of cat and 
human corneal endothelium to bind 
several of these radiolabeled, mito- 
genie proteins. The specification of 
available surface receptors on these 
cells may provide direction for future 
application of these peptides in the 
clinieal setting and an indication that 
they are likely to stimulate endothe- 
lial healing. 


MATERIALS AND METHODS 
Cell Lines 


Many of the control human and nonhu- 
man cell lines have been described.** To 
obtain suspension cultures, cells were 
grown in Roswell Park Memorial institute 
medium 1640 supplemented with 10% fetal 
calf serum. 


Cat Corneal Endothelium 


In each experiment, fresh cat endothelial 
cells were obtained from 12 to 16 eyes by 
removing the corneal buttons from freshly 
enucleated eyes and gently scraping the 
endothelial surface with a stainless-steel 
spatula. Cells were pooled with several 
milliliters of the binding buffer (see below) 
and were manually dispersed with a Pas- 
teur pipette. The cell densities of these 
eyes ranged from 2,000 to 4,000/mm, as 
determined by specular microscopy. The 
mean density was 2,666 + 212 cells per 
square millimeter in one experiment. 
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Approximately 10,000 to 20,000 cells per 
cornea could be obtained by this proce- 
dure. 


Human Corneal Endothelium 


Primary cultures of pooled, human endo- 
thelium were obtained by gently scraping 
the endothelial surfaces of five corneas 
with a No. 10 Bard-Parker blade and trans- 
ferring the cells into the binding buffer. 
These corneas were preserved in MeCarey- 
Kaufman medium for 24 to 72 hours prior 
to testing. Cells were manually dispersed 
with a Pasteur pipette, and cell densities 
were determined by hemocytometer cham- 
bers. 


Growth Factors 


A series of growth factors was tested for 
their binding to endothelium. Epidermal 
growth factor was provided by the Nation- 
al Cancer Institute. Its iodination has been 
described.’ The specific activities of the 
preparations used in these experiments 
ranged from 20 to 90 uCi/ug. 

Multiplication-stimulating activity 
(MSA) is a low-molecular-weight protein 
secreted into serum-free medium by a buf- 
falo rat liver cell line*; it is mitogenic for a 
variety of cells; The MSA was also 
obtained from the National Cancer Insti- 
tute and was iodinated as previously 
described,” with a specific activity of 
approximately 20 uCi/ug. 

Fibroblast growth factor (FGF) was pur- 
chased from Collaborative Research (Walt- 
ham, Mass) and was iodinated to specific 
activities of 40 uCi. ug. 


Binding Assay 


All binding assays were performed in a 
binding buffer containing Eagle's Basal 
Medium, 0.1% bovine serum albumin, and 
50mM N,N'-bis (2-hydroxy-ethyl)-2-ami- 
noethanesulfonic acid (BES), adjusted to 
pH 6.8.° 

The cells were washed twice in the bind- 
ing buffer by low-speed centrifugation 
(1,000 rpm for seven minutes). After the 
second centrifugation, cells were resus- 
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pended in binding buffer containing '"I- 
EGF at a concentration of 2 ng/mL, '°I- 
MSA at a concentration of 0.25 ng/mL, or 
"'I-FGF at a concentration of 1 ng/mL. 
Nonspecifie binding was determined by 
adding a 1,000-fold excess of unlabeled 
peptide to these radiolabeled solutions. 
After incubation at 22 °C for various peri- 
ods of time, the cells were washed three 
times in fresh binding buffer by low-speed 
centrifugation (1,000 rpm for seven min- 
utes), were solubilized with 0.5% sodium 
dodecyl sulfate, and were transferred to 
vials for counting in a gamma counter. 


RESULTS 


The ultimate purpose of these stud- 
ies was to determine a controlled 
means of stimulating human corneal 
endothelial cell division. To systemati- 
cally explore this problem, several 
known growth-promoting activities, 


Table 1.—Binding of Various 
Growth Factors to Cat Corneal 
Endothelium* 


Femtomoles Bound 
Growth Factor; per 10° Celis 


"sI-EGF 10 
| "SI-FGF 0 
"5I-MSA 0 


"Approximately 10° cells were incubated with 
various radiolabeled mitogens as described in 
“Methods.” After incubation for 120 minutes at 
22 *C, the cells were washed and specific bind- 
ing was determined. 

TEGF indicates epidermal growth factor; FGF, 
fibroblast growth factor; MSA, multiplication- 
stimulating activity. 





including EGF,?* MSA,; and FGF* 
were studied for the ability to bind to 
corneal endothelial cells. Only '°I- 
EGF bound substantially to corneal 
endothelium, unlike radiolabeled MSA 
and FGF, which did not specifically 
bind to these cells under the condi- 
tions tested (Table 1). As shown in 
Table 2, primary cultures of human 
and cat corneal endothelium bound 
about as much '^I-EGF as did some 
fibroblasts tested and approximately 
ten times more than did the melano- 
ma and neuroblastoma controls. These 
negative control cells are known to 
lack EGF receptors.’ The binding data 
represent the mean of four experi- 
ments. Values shown represent the 
specific binding, which was obtained 
by subtracting the nonspecific bind- 
ing from the total binding in triplicate 
samples. The nonspecific binding is 
obtained by binding in the presence of 
a 1,000-fold excess of unlabeled EGF. 
It can also be approximated by the 
total binding observed on negative 
control cells known to laek EGF recep- 
tors. 

To provide a defined mechanism for 
using EGF biological systems, various 
measures of the binding interaction 
were studied. Figure 1 shows the time 
course of association for binding I- 
EGF to cat corneal endothelium (eat 
tissue was used because of its ready 
availability). The binding appeared to 
reach a plateau after approximately 


Table 2.—Binding of '*Il-Labeled Epidermal Growth Factor (EGF) 
to a Variety of Cells* 


Type of Cell 


|. Femtomoles of "*I-EGF 
Bound per 10* Cells 


Human Cells 


Normal cells 
Hs0161 embryonic fibroblast 


M413 embryonic fibroblast 


Tumor cells 
A375 melanoma 


A875 melanoma 


A1502 melanoma 
IMR-32 neuroblastoma 
8387 fibrosarcoma 
HT1080 fibrosarcoma 


1 
17 


1 
Corneal endothelium 
Primary 93 
1.5 


1.3 

0.5 

10 
16 


Nonhuman Cells 


Normal cells 
SIRC rabbit corneal fibroblast 


MCDK dog kidney 
BALB/3T3 mouse embryo 
Corneal endothelium 
Cat primary 
Tumor cells 
RPMI—1846 hamster melanoma 
NCTC 3959 mouse melanoma 
NB41A3 mouse neuroblastoma 





*Approximately 10° cells were incubated with 2 ng of '™*I-EGF for 120 minutes at 22 °C. The cells 
were washed and the specific binding was determined as described. 
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120 minutes at 22 °C. In addition, the 
pH optimum was determined; Fig 2 
shows this optimum to be 6.4. All other 
experiments were performed at pH 
6.8 because of adverse effeets of lower 
pHs in some corneal systems." Final- 
ly, the fate of bound '^I-EG? was 
determined after adding fresh bind- 
ing solution for various periods of 
time. Figure 3 shows that bourd '*°I- 
EGF remained associated with the 
corneal endothelium at 22 °C. There 
was no dissociation of the bound 
ligand from its endothelial receptor. 
By studying the binding of labeled 
EGF in the presence of increasing 
eoncentrations of unlabeled EGF, it is 
possible to competitively dissociate 
the labeled ligand from its corneal 
endothelial receptor (Fig 4). In this 
experiment, approximately 50% com- 
petition of binding could be obtained 
with 5 ng of unlabeled EGF and 90% 
competition of binding with 30 ng of 
unlabeled mitogen. When the bound- 
to-unbound ratio of such a competi- 
tion experiment is plotted against the 
actual picograms of EGF bounc, it is 
possible to estimate the number of 
EGF-specific receptors on a fixed 
number of cells. The Scatchard plot’? 
in Fig 5 shows the results of binding 2 
ng of radiolabeled EGF mixed with 
various known amounts of unlabeled 
EGF. Assuming one EGF mo!ecule 
per receptor, we calculated that there 


Counts Bound, cpm 





40 80 120 160 
Time, min 


Fig 1.—Kinetics of association of '^l- 
labeled epidermal growth factor (EGF) to 
cat corneal endothelium. Endothelial cell 
suspensions were prepared as described. 
These cells were diluted to density of 
100,000/mL, and 2 ng of ^FEGF was 
added to 1-mL aliquots of this cell suspen- 
sion for various periods of time. Binding 
reaction was stopped by low-speed cantri- 
fugation, and cell pellets were washed 
three times with binding buffer, solub lized 
with 0.5% sodium dodecyl sulfate, and 
transferred to vials for countinc. Nonspe- 
cific binding was determined by adding 
1,000-fold excess of unlabeled EGF (2 ug) 
to parallel samples as described in ''Meth- 
ods” section. : 
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Fig 2.—The pH optimum for binding. Binding solutions containing 100mM sodium 
chloride, 50mM BES (see "Methods" '), 1mM calcium chloride, and 0.1% bovine plasma 
albumin were adjusted to various pHs with concentrated hydroch oric acid and sodium 
hydroxide. To 0.9-mL aliquots of these solutions, approximately 100,000 cat corneal 
endothelial cells (in 100 A) and 2 ng of '*I-labeled epidermal growth factor (EGF) (in 50 A) 
were added for 120 minutes at 22 °C. The bound radioactivity was determined as 
described in “Methods.” Nonspecific binding was determined in parallel cultures at each 
pH by adding at 1,000-fold excess of unlabeled EGF. Specific bincing, which represents 
difference of total counts bound and nonspecific binding, is plotted for each pH 
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Fig 3.—Dissociation of bound “I-labeled epidermal growth factor (EGF) from feline 
corneal endothelium. Cat corneal endothelial cell suspensions were diluted to density of 
approximately 100,000/mL in binding buffer. Two nanograms of '*I-EGF was added to 
1-mL aliquots of these cells for 120 minutes at 22 °C. After binding, all sampies were 
washed twice by low-speed centrifugation, and 2 mL of fresh binding buffer was added to 
each sample for various periods of time at 22 °C. Dissociation interval was terminated by 
low-speed centritugation. Cells were then washed once in binding buffer. Nonspecific 
binding was determined as described. Bound radioactivity at each time interval of 
dissociation was determined by solubilizing pellets with 0.5% sodium dodecyl sutfate and 
transferring to vials for radicactive counting. Specific counts bound as function of time 
of dissociation are plotted. 


Fig 5.—Scatchard analysis. Primary cultures of cat corneal 
endothelium (approximately 120,000 cells) were added to 


Fig 4.—Competition of binding by unlabeled epidermal growth factor solutions containing 2 ng of '^I-labeled epiderma! growth 
(EGF). Cne hundred twenty thousand cat corneal endothelial cells factor (EGF) mixed with various known amounts of cold 
were incubated with 2 ng of '^I-EGF in presence of various amounts EGF, ranging from 0.3 to 10 ng. After 120-minute incuba- 
of unlabeled EGF for 120 minutes at 22 °C. Specific binding was tion at 22 °C, the bound radioactivity was determined as 
determined as indicated in “Methods.” Percent competition is described. Ratio of bound to unbound '*I-EGF was calcu- 


plotted for each amount of unlabeled EGF tested. 
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Fig 6.—Human corneal endothelium in culture (original magnificatiom x 100). 


are approximately 40,000 receptors 
per cell. The affinity constant for 
binding radiolabeled EGF to cat cor- 
neal endothelium was determined to 
be 1.1 x 10° L/mole. This constant is 
similar to those obtained in other EGF 
receptor interactions (J. E. DeLarco, 
PhD, oral communication, April 1978), 
and shows the binding to cat endothe- 
lium to be highly specific. | 

The biologic action of EGF in pro- 
moting the growth of corneal endothe- 
lial cells was studied in several human 
fetal eyes. In these experiments, cor- 
neal buttons were removed from 
paired eyes of third-trimester fetuses 
(25 to 29 weeks’ gestation). Endothe- 
lial cells of each button were scraped 
and transferred to culture medium 
alone (Dulbecco’s Modified Eagle’s 
Medium supplemented with 10% fetal 
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calf serum) or culture medium con- 
taining EGF at a concentration of 20 
ng/mL. Fresh medium was added 
weekly to the parallel cultures. After 
two to three weeks of culture, only 
those cells treated with EGF attached 
to the culture flasks and divided. Fig- 
ure 6 shows the typical epithelial mor- 
phology of human fetal endothelial 
cells cultured in this fashion. Such 
cultures have been maintained for 
several months. 


COMMENT 


We have defined conditions under 
which EGF can be optimally bound to 
both cat and human corneal endothe- 
lium. Moreover, we have demon- 
strated that this binding is highly 
specifie with an affinity constant of 
10° L/mole. By Scatchard analysis, we 
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determined that there are approxi- 
mately 40,000 EGF receptors per cell. 
Finally, we have shown that parallel 
samples of human fetal corneal endo- 
thelium grew readily in culture only 
when the growth medium was supple- 
mented with EGF. Our failure to 
observe binding of '^I-FGF and '?I- 
MSA does not imply the absence of 
receptors on corneal endothelial cells. 
Rather, under different conditions of 
iodination or binding (eg, other dival- 
ent cation concentrations or pHs), spe- 
cific binding may be seen. 

On the basis of these experiments, 
we find that EGF interacts with cor- 
neal endothelial cells to initiate mito- 
sis. We propose that the direct clinical 
result of these observations may be 
the therapeutic use of EGF to treat 
conditions in which the corneal endo- 
thelium has failed. In such diseases as 
Fuchs’ dystrophy and pseudophakos- 
induced keratopathy, and after any 
ocular surgery, it may be possible to 
repopulate the endothelium and there- 
by effect changes in corneal thickness 
and clarity by intracameral use of 
EGF. 

The effects on function anc the 
long-term effects of this peptide with- 
in the eye remain to be determined. It 
is clear, however, that other naturally 
occurring proteins like insulin can 
show interspecies biologic cross-activ- 
ity with only minimal immunologic 
cross-reactivity. 
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Quantitative Determination of T Cells 
in Ocular Lymphoid Infiltrates 


An Indireet Method for Distinguishing Between 
Pseudolymphomas and Malignant Lymphomas 


Daniel M. Knowles !I, MD, Frederick A. Jakobiec, MD 


© T lymphocytes may be identified by 
two comparatively simple techniques: 
sheep erythrocyte (E) rosette formation 
and cytcchemica!ly demonstrable acid a- 
naphthy acetate esterase (ANAE) activity. 
We tested the quantitative determination 
of T cells in 17 ocular lymphoid tumors as 
an indirect method for characterizing their 
clonality. Six lesicns containing greater 
than 40S T cells (47% to 73%; mean, 62%) 
were shown to be polyclonal proliferations 
and wee classified as pseudolymphomas 
by histciogic criteria. Seven lesions con- 
taining @ss than 30% T cells (3% to 20%; 
mean, 19%) were shown to be monoclonal 
B-cell proliferations and were classified 
as malignant lymphomas by histologic 
criteria. Only two lesions containing 
between 30% and 40% T cells could not be 
unequivocally assigned to the monoclon- 
al or pelycional category solely based on 
the percentage of T cells. In the final two 
lesions the tissue specimen was too 
small te allow a fuil panel of immunologic 
studies; both tumors showed a predomi- 
nance of T cells consistent with their 
benign- histologic features. 

(Arce Ophtha!mol 99:309-316, 1981) 
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Te diagnostic error inherent in the 

application of standard histopatho- 
logic criteria to the evaluation of orbi- 
tal lymphoid neoplasms has prompted 
the utilization of modern immunologic 
and histochemical techniques for as- 
sessing these neoplasms.' The value of 
these techniques lies in their ability to 
identify immunologically distinctive 
lymphocyte subpopulations that are 
otherwise indistinguishable eytomor- 
phologically. Orbital lymphoid neo- 
plasms can be divided, according to 
their cell surface membrane charac- 
teristics, into two broad categories: 
those that are immunologically heter- 
ogeneous (polyclonal), and those that 
are immunologically homogeneous 
(monoclonal). The benign inflamma- 
tory pseudotumors and reactive lym- 
phoid hyperplasias (pseudelympho- 
mas), despite diverse histopathologic 
features, are united by their striking- 
ly similar polyclonal profile, as de- 
fined by cell marker analysis. All of 
the orbital malignant lymphomas de- 
scribed thus far have been monoclonal 
B-cell proliferations,’ as are the 
majority of adult systemic nodal lym- 
phomas.*^ 

The procedures commonly used in 
the immunolcgic analysis of benign 
and malignant lymphocyte popula- 
tions involve fluorescent antibody 
techniques, cytotoxicity assays, and 
various rosetting assays. Unfortu- 


nately, the requirement of expensive, : 


specialized equipment and considera- 
ble technical demands have largely 
confined the use of these techniques 


to research laberatories. This pre- 
cludes the routine evaluation of orbi- 
tal lymphoid neoplasms by cell marker 
analysis in many medical centers and 
in most clinical laboratories. 

Despite the complexities of the cell 
marker techniques used to define B 
lymphocytes, T lymphocytes may be 
determined by two comparatively 
simple techniques: (1) by their ability 
to bind spontaneously with washed, 
unsensitized sheep erythrocytes at 
4 °C (E rosette formation)' 5; and (2) 
by the presence of cytochemically 
demonstrable focal acid a-naphthyl 
acetate esterase (AN AE) activity.o™ 
The present stucy was concerned with 
the evaluation of the quantitative 
determination of lymphocytes in ocu- 
lar lymphoid inltrates as a practical 
Screening assay and an indirect 
approach for dezermining their mono- 
clonality or polyclonality. 


MATERIALS AND METHODS 


The biopsy specimen from each of 17 
patients was obtained freshly from the 
operating room and divided into portions 
suitable for routine histologic, electron 
microscopic, immunologic, and histochemi- 
cal studies. 


Mononuciear Cell Isolation 


A portion of the tissue was placed in 
tissue culture medium RPMI 1640 and 
teased apart until the cells were separated 
from the connective-tissue stroma. The 
mononuclear cels from each specimen 
were isolated by Ficoll-Hypaque density 
gradient centrifugation. In each case, via- 
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bility was found to be greater than 95% by 
trypan blue exclusion. 


Surface Immunofluorescence 
and Immunoperoxidase 


Rabbit anti-human immunoglobulin an- 
tisera monospecific for u, ô, y, a, K, and A 
determinants were prepared as previously 
described. A heteroantiserum directed 
against human Ia-like antigens (referred 
to herein as "Ia"), preferentially expressed 
on human B lymphocytes, was prepared by 
immunization of a rabbit with Ia alloanti- 
gen molecules isolated from human B lym- 
phoblastoid cell lines." Surface immuno- 
globulin and Ia antigens were demon- 
strated by direct immunofluorescence'* or 
direct immunoperoxidase.” 


Sheep Erythrocyte Rosette Assay 


Spontaneous rosette formation between 
the isolated lymphoid cells and unsensi- 
tized sheep erythrocytes was assayed 
according to Hoffman and Kunkel,* em- 
ploying Vibrio cholerae neuraminidase- 
treated sheep erythrocytes at 4 °C. 


Acid a-Naphthyl Acetate Esterase 


Acid a-naphthyl acetate esterase activity 
was demonstrated cytochemically" in eyto- 
centrifuge smears of isolated mononuclear 
cells in 12 patients and histochemically'* in 
eryostat sections in six patients. Briefly, 
cytocentrifuge smears prepared from the 
mononuclear cell suspensions were imme- 
diately fixed in buffered formol acetone, 
pH 6.6, at 4 °C for ten minutes and then 
washed with distilled water. Cryostat sec- 
tions were prepared from tissue blocks 
fixed in cold buffered formol sucrose, pH 
6.8, for 22 hours at 4 °C. The cytocentrifuge 
smears were incubated for 21 hours and the 
tissue sections for 2!5 hours at room tem- 
perature. The incubation mixture consisted 
of 0.067M phosphate buffer, pH 5.0, 2.4 mL 
of hexazotized pararosanilin, and 10 mg of 
a-naphthyl acetate in 0.4 mL of acetone. 
The final pH of the incubation mixture was 
adjusted to 5.8. Following incubation, the 
slides were washed with distilled water, 
counterstained with toluidine blue, rinsed 
with distilled water, dehydrated in increas- 
ing concentrations of ethanol, cleared in 
xylene, and mounted with a synthetic 
mounting medium. Attention was paid to 
the percentage of AN AE-positive cells, the 
staining pattern, and the cytologic fea- 
tures of ANAE-positive and ANAE-nega- 
tive cell populations in each case. In the 
tissue sections, particular emphasis was 
placed on the topographic distribution of 
the ANAE-positive and ANAE-negative 
cell populations. These preparations were 
compared with the routine histopathologic 
sections. 


Microscopical Examination of Slides 


Immunoperoxidase and ANAE slide pre- 
parations were examined by conventional 
light microscopy. Immunofluorescent slide 
preparations were examined by a micro- 
scope equipped with alternating phase 
opties, incident-fluorescent illumination, 
and a filter system appropriate for fluor- 
ochrome-stained preparations. 
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RESULTS 
Light Microscopy 


Three distinctive histopathologic 


patterns were identified among the 15 - 


patients: inflammatory pseudotumor, 
reactive lymphoid hyperplasia, and 
malignant lymphoma. 

Three of the patients (cases 1,3, and 
5) had the histopathologic features of 
an inflammatory pseudotumor—a var- 
iably cellular polymorphous infiltrate 
composed of small, mature lympho- 
cytes, immunoblasts, mature plasma 
cells, and benign histiocytes set in an 
alternately hyalinized and edematous 
connective tissue stroma. Eosinophils 
and neutrophils were variably pres- 
ent. The tissue was richly vascular- 
ized; endothelial lining cells were 
hypertrophic and prominent (Fig 1). 

Four of the patients (cases 2, 4, 6, 
and 15) had the histopathologic fea- 
tures of reactive lymphoid hyperpla- 
sia. These lesions were either diffuse, 
consisting of a densely cellular, seem- 
ingly monomorphous infiltrate of 
small, mature lymphocytes, or were 
follicular, containing reactive germi- 
nal centers (Fig 2). These reactive 
lymphoid hyperplasias similarly dis- 
played considerable vascularity with 
prominent endothelial cells. 

The eight remaining patients (cases 
7 to 14) had lesions histologically con- 
sistent with a malignant lymphoma. 
Each of these lymphoid neoplasms 
consisted of a diffuse monomorphous 
proliferation of immature, obviously 
malignant lymphoid cells. The cells 
ranged from well-differentiated neo- 


«i + 
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Fig 1.—Orbital inflammatory pseudotumor (case 1) consisting of polymorphous infi trate 
of small, mature lymphocytes, immunoblasts, mature plasma cells, and benign histio- 
cytes diffusely permeating skeletal muscle fibers. This lesion was immunolog cally 
polyclonal (hematoxylin-eosin, original magnification x 300). 


plastic lymphoid cells with round, reg- 
ular nuclei with peripheral clumped 
chromatin and only occasional nueleoli 
to less well-differentiated neoplastic 
lymphoid cells with angulated, in- 
dented, and cleaved nuclei with prom- 
inent nucleoli (Fig 3). 


Cell Marker Studies 


The results of the cell marker 
studies fell into three groups: lesions 
composed of more than 40% T :ells 
(Table 1); lesions composed of less 
than 30% T cells (Table 2); and lesions 
containing between 30% and 40% T 
cells (Table 3). 

The lymphoid neoplasms obtamed 
from six patients (Table 1) contained 
between 47% and 74% T cells (mean, 
62%). In each of these six cases, the E 
rosette-forming and ANAE-posi-ive 
(T) cells were small, mature, and ron- 
neoplastic by cytologic criteria (Fig 4). 
The remaining E-negative, ANAE- 
negative cells were identified as B 
lymphocytes by the immunofluores- 
cent or immunoperoxidase demon- 
stration of Ia antigens and/or :he 
presence of intrinsic surface mem- 
brane immunoglobulin. The B cells 
were polyclonal with respect to Jight 
chain determinants. Thus, each of 
these six cases, where the percentage 
of T cells exceeded 40% of the consti- 
tuent cell population, was shown by 
more sophisticated fluorescent anti- 
body techniques to represent immuno- 
logically heterogeneous (polyclonal) 
lymphoid proliferations. Each of these 
six cases was classified by histologic’ 
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phous infiltrate »f small, mature lymphocytes (hematoxylin-eosin, original magnification 
x 300) Bottom Reactive lymphoid hyperplasia (case 4) containing reactive germinal 
centers (hematcxylin-eosin, original magnification x 76). Despite their diverse histopath- 
ologic findings, both of these cases were immunologically polyclonal and had cell 
marker profiles similar to those of case illustrated in Fig 1. 


criteria as an nflammatory pseudotu- 
mor or a reacvive lymphoid hyperpla- 
sia. As anticmated, case 6, with an 
exeess of 50% B cells, contained 
numerous rea-tive germinal centers. 
Cryostat tissue sections from two of 
these patients with polyclonal pseudo- 
lymphomas were studied for histo- 
chemieally demonstrable ANAE activ- 
ity (Fig 5, too). One patient (case 5) 
with a diffuse inflammatory pseudo- 
tumor showec a diffuse lymphoid pro- 


' liferation largely composed of T-pat- 
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tern ANAE-positive cells with inter- 
spersed ANAE-negative cells. The 
other patient (case 6) had a reactive 
lymphoid hyperplasia with prominent 
reactive germinal centers: As ex- 
pected, the vast majority of the ger- 
minal center (B) cells were ANAE- 
negative, while the interfollicular cells 
were ANAE-positive. 

The lymphoid neoplasms obtained 
from seven patients (Table 2) con- 
tained between 3% and 26% T cells 
(mean, 10%). These E rosette-forming 
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and ANAE-positive (T) cells were 
identified as small, mature, and non- 
neoplastic lymphocytes by cytologic 
criteria. However, the E-negative, 
ANAE-negative cells appeared large 
and immature and were considered 
neoplastic (Fig 4). Further analysis by 
fluorescent and peroxidase antibody 
techniques demonstrated that in each 
case the B cells represented a mono- 
clonal proliferatian, as defined by the 
great predominance of x- or A-bearing 
B cells. Thus, each of these seven cases 
in which the percentage of T cells was 
less than 30% of the constituent cell 
population was shown by additional 
assays to represent immunologically 
homogeneous (monoclonal) lymphoid 
proliferations. Furthermore, each of 
these seven cases was considered to be 
a malignant lymphoma by histologic 
criteria. 

Cryostat tissue sections (Fig 5, bot- 
tom) from three patients with mono- 
clonal B-cell malignant neoplasms 
were studied for histochemically dem- 
onstrable ANAE activity. In each 
instance, sections showed a diffuse 
proliferation of ANAE-negative lym- 
phoid cells interrupted only by occa- 
sional macrophages and capillary en- 
dothelial cells that had diffuse cyto- 
plasmic (M pattern) ANAE standing. 
Occasional small clusters of T-pattern 
ANAE-positive cells were seen. These 
were interpreted as foci of residual, 
nonneoplastic T cells. 

The orbital lymphoid neoplasms 
obtained from two of the 15 patients 
studied in this series contained be- 
tween 30% and 40% T cells (Table 3). 
Immunofluorescent analysis of the B 
cells allowed recognition of ease 14 
(3075 T cells) as a monoclonal B-cell 
proliferation, and case 15 (3696 T cells) 
as a polyclonal proliferation. The rou- 
tine histologic preparations of case 14 
(monoclonal B-cell proliferation) were 
interpreted as a malignant lymphoma, 
and those of case 15 (polyclonal prolif- 
eration) were interpreted as a reactive 
lymphoid hyperplasia with numerous 
reactive germinal centers. 

In two additional patients (data not 
shown), only a very small biopsy spec- 
imen was obtained, and the amount of 
tissue was insufficient to perform all 
of the studies cutlined herein. In one 
ease, the lesion was shown to consist 
of 57% T cells, by the E-rosetting 
technique, as expected in a benign 
polyclonal pseudolymphoma. Cryostat 
tissue sections of the other patient 
showed & predominance of ANAE- 
positive (T) cells, once again, as 
expected in a polyclonal pseudolym- 
phoma. The histopathologie features 
were character:stic of an inflammato- 


Determination of T Cells—Knowles & Jakobiec 311 


, j 
A EE dba! 











ry pseudotumor in the former case 
and reactive lymphoid hyperplasia in 
the latter. 


COMMENT 


Recent studies from our laboratory 
have demonstrated that ocular lym- 
phoid infiltrates are analogous to sys- 





temic lymph nodal proliferations in 
that they are also clearly divisible into 
immunologically heterogeneous (poly- 
clonal) and immunologically homogen- 
eous (monoclonal) proliferations.' Be- 
nign, reactive, and hyperplastic lymph 
nodes and benign orbital inflammato- 
ry conditions, despite different 


Fig 3.—Malignant lymphoma (case 14) composed of diffuse infiltrate of neoplastic 
lymphocytes that have scanty cytoplasm, varibly shaped and occasionally angulated and 
cleaved nuclei, and occasional nucleoli. Cell marker analysis showed that this lesion 
consisted of monoclonal B-cell proliferation (hematoxylin-eosin, original magnification 


x 600). 


Table 1.—Cell Marker Characteristics of Six Ocular 
Adnexal Lymphoid Neoplasms Containing Greater Than 


4096 T Cells* 
T-Cell Markers; 


E ANAE 


*Figures represent the percentage of cells expressing this marker. 
TE indicates sheep erythrocytes; ANAE, acid a-naphthyl acetate ester- 


iThe ANAE activity demonstrated histochemically in cryostat sections. 


B-Cell Markers 


la Antigens Sig 





26 IgM, IgD 


22 IgM, IgD 
20 K 
8A 


22 IgM 
10 K 
2A 
60 IgM 
26 K 
20A 


T-Cell Markers} 


histopathologic features, are all poly- 
clonal." Generally, benign ocular 
lymphoid infiltrates, like benign and 
reactive lymph nodes, consist of 
approximately two thirds T celis and 
one third polyclonal B cells. Reactive 
lymphoid proliferations displaying 
prominent follicular (B cell) hyperpla- 
sia may contain 50% or even more B 
cells. However, in all of these 
instances, the B cells are polyclonal 
with respect to light chain determi- 
nants, ie, both B cells bearing surface 
x light chains and B cells bearing 
surface A light chains are present. The 
only malignant lymphoma that is con- 
sistently polyclonal is Hodgkin’s dis- 
ease." However, orbital involvement 
by Hodgkin’s disease is extremely 
rare.” In the vast majority of 
instances in which an orbital lymphoid 
infiltrate is shown to be polyclonal, 
Hodgkin’s disease will not be seriously 
considered in the differential diagno- 
Sis. 

All of the orbital malignant lympho- 
mas studied thus far have been mono- 
clonal B-cell proliferations, in com- 
mon with the majority of adult nodal 
lymphomas.” As in the case of lymph 
nodes involved by B-cell lymphomas, 
the cells isolated from orbital E-cell 
malignant neoplasms represent a sin- 
gle neoplastic B-cell population bear- 
ing identical surface immunoglobulins 
(SIg). This neoplastic B-cell popula- 
tion usually accounts for greater than 
80% of the constituent cell population. 


Table 2.—Cell Marker Characteristics of Seven Ocular 
Adnexal Lymphoid Neoplasms Containing Less Than 


30% T Cells* 


B-Cell Markers 


85 IgM, IgD 
76 K 
4X 
72 IgM 
4K 
75A 
92 IgM 
94 K 
9A 
70 IgM, IgL 
OK 
64 À x 
90 IgM, IgD 
OK 


89 A 


70 IgM 
65 K 
9A 





*Figures represent the percentage of cells expressing this marker. 


1 tE indicates sheep erythrocytes; ANAE, acid a-naphthyl acetate ester- 
i ase. 
{The ANAE activity demonstrated histochemically in cryostat sections. * 
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Table 3—Cell Marker Characteristics 
of Two Ocular Adnexal Lymphoid 
Neoplasms Containing Between 
3096 and 4096 T Cells* 


B-Cell 
Markers 


69 K 
OA 
54 IgM 
30 K 
18 À 





*Figures represent the percentage of cells 
expressing this marker. 

TE indieates sheep erythrocytes; ANAE, acid 
a-naphthy! acetate esterase. 


The remaining 20% of the cells repre- 
sent residual and/or reactive, nonneo- 
plastic T cells; the-ubiquitous presence 
of T cells m malignant B-cell lesions 
should not be invoked as evidence of 
polyclonality. 

The determination of clonality con- 
sequently serves as a useful adjunct to 
the routine histopathologic evaluation 
of an ocular lymphoid infiltrate. 
Unfortunately, the procedures neces- 
sary for the immunologie analysis of 
lymphoid populations require expen- 
sive, highly specialized equipment and 
considerable technical expertise. 
Therefore, this technology remains 
largely confined to research laborato- 
ries, precluding the evaluation of ocu- 
lar lymphoid infiltrates by cell marker 
analysis in most clinical laboratories. 
On the other hand, two techniques 
commonly used te delineate T lympho- 
cytes, © rosette formation’ and cyto- 
chemically demonstrable ANAE,” 
are comparatively simpler than the 
flucreseent antibody techniques em- 
ployed to define B-cell clonality. The 
studies described herein verify that 
quantitative determination of T lym- 
phocytes in ocular lymphoid infil- 
trates is a useful indirect method for 
elucidating the clonality of these 
tumors. 

In the present studies, the ocular 
lymphoid infiltrates of 15 patients 
were analyzed immunologically, and 
the menoelona! or polyclonal nature of 
the infiltrates was determined. The 
results fell into three groups. Six 
lesions were composed of from 47% to 
73% T celis (mean, 62%). Further anal- 
ysis cf these lesions by fluorescent 
antibody techniques demonstrated 
that each lesion was immunologically 
heterogeneous (polyclonal) Each of 
these six cases was classified as a 
pseudolymphama by histologic crite- 
ria. Fight lesions were composed of 
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Fig 4.—Cytocentrifuge smears of mononuclear cell suspensions incubated to demon- 
strate acid a-naphthyl acetate esterase (ANAE) activity (tcluidine blue, original magnifi- 
cation X 1,300). Top, Approximately one third of cells isolated from benign, reactive 
lymphoid hyperplasia (case 15) are T cells. These T cells are icentitied by presence of 
focal ANAE activity. Bottom, Greater than 90% of cells isolated from this malignant 
lymphoma (case 10) are neoplastic B cells, all of which lack ANAE activity. Macrophage 
(center of field) shows diffuse, cytoplasmic ANAE activity and residual, small mature T 
lymphocyte (upper right) shows focal dot of ANAE activity. 


from 3% to 26% T cells (mean, 10%). 
Further analysis demonstrated that 
these lesions represented monoclonal 
B-cell proliferations. All eight cases 
were classified as malignant lympho- 
mas by histologic criteria. 

In two patients, the percentage of T 
cells fell in between the two extremes 
characteristic of monoclonal and poly- 
clonal lymphoid proliferations. In case 
14 (30% T cells), subsequent immuno- 
fluorescent analysis demonstrated 


that this lesion represented a mono- 
clonal B-cell proliferation. Case 15 
(36% T cells) was shown to be a poly- 
clonal pseudolymphoma. These find- 
ings were cerrodorated by the 
histologic preparations. Thus, deter- 
mination of the percentage of T cells 
in itself was a useful adjunct in 
assessing the clonality of the ocular 
lymphoid infiltrate in 13 of 15 
patients studied. 

The orbital biopsy specimen was too 
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Fig 5.—Cryostat tissue sections incubated to demonstrate acid a-naphthyl acetate 
esterase (ANAE) activity. Top, Majority of lymphocytes in this inflammatory pseudotumor 
display focal dot of ANAE activity and are therefore identifiable as T lymphocytes 
(toluidine blue, original magnification x 375). Bottom, Vast majority of lymphocytes in 
this malignant lymphoma of B-cell origin (case 11) lack ANAE activity. Only rare residual 
T cell is identified. In both sections, vascular endothelial cells and scattered macro- 
phages show diffuse, cytoplasmic esterase activity (toluidine blue, original magnification 


x 600). 


small to permit thorough B- and T-cell 
marker analysis in two additional 
cases. This is to be expected in a 
certain number of biopsy specimens of 
small extranodal lymphoid lesions. In 
each of these cases, a representative 
portion of the small orbital biopsy 
specimen was excised and handled in 
such a way as to allow a quantitative 
or semiquantitative T-cell determina- 
tion. In one case, the E rosette assay 
showed that 57% of the constituent 
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cells were T cells, compatible with a 
benign polyclonal lymphoid infiltrate. 
In the other case, a small portion of 
the biopsy specimen was examined for 
the presence of histochemically dem- 
onstrable ANAE activity. The majori- 
ty of the lymphocytes showed the 
foeal dot of ANAE reaction produet 
characteristic of T lymphocytes, eg, 
consistent with a benign polyclonal 
lymphoid infiltrate. Histepathologi- 
cally, the lesions were classified in one 


instance as an inflammatory pseudo- 
tumor and in the other as a reactive 
lymphoid hyperplasia. Even in these 
two cases in which the small size of the 
biopsy specimen prevented thorough 
cell marker analysis, quantitative 
T-cell enumerations permitted the 
deduction of monoclonality or poly- 
clonality, which in turn was reinforced 
by the histopathologic features. 

As a generalization, ocular adnexal 
lymphoid neoplasms that exhibit a 
preponderance of T cells (45% to 80%) 
are in all likelihood reactive lesions, 
whereas lesions that contain a m:nori- 
ty of T cells (less than 30%) are in all 
probability monoclonal B-cell malig- 
nant neoplasms. A lesion that contains 
a great preponderance of T cells 
(greater than 80%) may represent a 
T-cell malignant neoplasm. As men- 
tioned previously, the only consistent- 
ly polyclonal malignant lymphoma is 
Hodgkin's disease,'* which is extreme- 
ly rare in the orbit.'* Although all of 
the ocular adnexal malignant lympho- 
mas described thus far have been 
B-cell malignant neoplasms, the exis- 
tence of orbital lymphomas of T-cell 
origin cannot be excluded. In all cases, 
the results of quantitative T-cell 
determination must be interpreted in 
conjunction with results of routine 
histopathologic studies, offering sup- 
plemental and confirmatory informa- 
tion. 

The careful scrutiny of the histo- 
pathologic features becomes even 
more critical in those rare lesions chat 
straddle the 30% to 40% range cf T 
cells. If the lesion histopathologically 
suggests malignancy, and one fnds 
35% T cells, then the supplemental 
information offered by the quantita- 
tive T-cell determination will lend 
credence to a diagnosis of malignant 
neoplasm. On the other hand, if on 
histopathologic grounds one is in- 


clined toward a reactive diagnosis, | 


and the results of the quantitative 
T-cell determination show 35% T cells, 
the latter finding can be interpreted 
as evidence of a benign condition. 
Lesions featuring prominent benign 
follicular centers might be expected to 
exhibit a higher than usual B-cell pop- 
ulation with a concomitant drop in the 
percentage of T cells below 60%. The 
counterstained esterase sections pre- 
pared in a cryostat can be helpful in 
resolving questions on histopathologic 
characteristics. The benign T cells will 
show focal cytoplasmic dots of activi- 
ty; the nonstaining cells will be B cells, 
and the cytologic detail of these cells 
can be evaluated in terms of possible 
atypia. Where disturbing “borderline” 
histopathologic features exist togeth- 
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er with an equivocal T-cell determina- 
tion, one should invoke the diagnostic 
category of atypieal lymphoid hyper- 
plasia, realizing that there are limita- 
tions to the use »f the quantitative 
T-cell determination. 

Despite the comparative ease of 
T-cell determinaton in cell suspen- 
sions and cryostat tissue sections, cer- 
tain technical aspects of these assays 
warrant discussioa. First, it is essen- 
tial that a representative portion of 
the biopsy specimen be selected for 
cell marker analysis. We have found 
that a representative mononuclear cell 
suspension is best prepared by scrap- 
ing and teasing he cells apart from 
the conneetive-tissue stroma with for- 
ceps and scalpel im a plastic Petri dish 
with RPMI 1640. This cell suspension 
must be tested fer viability, which is 
easily accomplished with trypan blue. 


If the cel! suspension contains 95% or - 


greater viable cells and is free of 
contaminant erythrocytes, then it 
may be used “as is” for cell marker 
analysis. If the sell suspension con- 
tains less than 79% viable cells, then 
serious consideration must be given to 
the possibility that entire cell popula- 
tions, perhaps inc uding the neoplastic 
one, have died off and that the 
remaining cells m suspension are no 
longer representative of the biopsy 
specimen. It is dangerous to draw 
conclusions from the cell marker anal- 
ysis of cell suspeasions with poor via- 
bility. However, if the viability is 
between 70% anc 90% and many ery- 
throcytes are present, then Ficoll- 
Hypaque-density gradient centrifuga- 
tion can be used to rid the suspension 
of contaminant dead cells and ery- 
throcytes prior to cell marker analy- 
sis. 
Sheep erythroeyte (E) rosette for- 
mation represents the best currently 
available marker for identifying hu- 
man T lymphocytes* Because of its 
basic simplicity, the E rosette assay 
has been widely employed in investi- 
gative as well as -linical settings. 
However, methodologic differences 
and numerous vzriabies that influence 
the results of the E rosette assay have 
led to divergent control values in vari- 
ous laboratories Such variables in- 
clude variation between individual 
sheep, the age ef the sheep erythro- 
cytes, and the use ef sheep erythro- 
cytes that have deen modified by pre- 
treatment with reagents such as 
Vibrio cholerae reuraminidase or ami- 
noethlisethiouranium bromide. A 
technically complete review of this 
assay is provided by Hoffman and 
Kunkel, whose method we use in our 
‘laboratory. 
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Notwithstanding the large bady of 
technical detail concerning the per- 
formance of the E rosette assay, the 
most important aspect of this assay is 
that E rosette formation depends on 
the T cells being viable and metzboli- 
cally active.” Consequently, if one is 
enumerating E rosette-positive cells 
in a mononuclear cell suspension that 
contains dead cells, scoring these dead 
cells as E-negative will lead to a false 
low percentage of E-positive cells. 
Therefore, the E rosette assay should 
be performed only on mononuclear cell 
suspensions of greater than 95% via- 
bility. If in doubt, one can perform the 
E rosette assay and simultaneously 
assess viability with trypan blue (dead 
cells imbibe the dye). 

An alternative T-cell marker is 
cytochemically demonstrable ANAE 
activity."" Modification of the stan- 
dard method for the cytochemical 
demonstration of monocyte ANAE 
activity resulted in the discovery that 
ANAE activity is also present in lym- 
phocytes, but with a distinctive focal 
cytoplasmie distribution." Several in- 
vestigators have demonstrated that 
the ANAE-positive lymphocyte popu- 
lation present in normal human 
peripheral blood and lymphoid tissue 
correlates with the E rosette-forming 
(T) cell population.” Recent studies 
have clearly demonstrated that the 
vast majority of mature, resting T 
cells are ANAE-positive, but that 
immature and certain mitogen-stimu- 
lated T-cell blast forms are ANAE- 
negative.?-11-22-24 

The ANAE staining pattern of 
monocytes and lymphocytes is d:stinc- 
tive and allows these cell types to be 
readily distinguished. Monocytes dis- 
play abundant diffuse cytoplasmic 
red-brown reaction product (M pat- 
tern positivity), while T lymphocytes 
display a solitary cytoplasmie nodule 
or a few scattered punctate granules 
of red-brown reaction product (T pat- 
tern positivity) adjacent to the cell 
membrane. 

The methodologic details for the 
cytochemical and histochemica. dem- 
onstration of ANAE activity have 
been previously discussed in detail,''? 
and will not be repeated herein. Suf- 
fice it to say that studies by Ranki” 
and unpublished observations from 
our own laboratory demonstra:e that 
careful attention to fixation, pH, sub- 
strate, coupling agent, incubation 
time, and temperature, as orizinally 
outlined by Mueller et al, lead to 
optimal results. The length of time 
and the temperature of incubation are 
particularly important in the reprodu- 
cible demonstration of T-lymphocyte 


ANAE activity. 

The enumeration of human T lym- 
phocytes by the demonstration of 
ANAE activity offers several advan- 
tages. The ANAE technique is a sim- 
ple, sensitive, and reproducible histo- 
chemical technique using inexpensive, 
easily prepared reagents. The ANAE 
slide preparations may be retained as 
a permanent record that may be 
examined retrospectively. The cyto- 
centrifuge slide preparations may be 
counterstained, providing excellent 
cytomorphologic detail. Since mono- 
cytes and T lymphocytes possess dis- 
tinctive ANAE staining patterns, it is 
possible to enumerate the percentage 
of monocytes, T lymphocytes, and 
non-T lymphocytes from a single cyto- 
centrifuge preparation. For al! of 
these reasons, the AN AE technique is 
well suited to hospital and clinical 
laboratory situations. 

Unfortunately, despite widespread 
use of the E rosette assay in cell 
suspension studies, adaptation of the 
E rosette T-cell assay to cryostat tis- 
sue sections has not been uniformly 
successful. Although a few investiga- 
tors”? have claimed success in the 
localization of E-rosetting (T) cells in 
cryostat sections, using carefully con- 
trolled washing conditions, others" 
have been unable to obtain consistent- 
ly reproducible results. Alternatively, 
T cells may be detected in cryostat 
sections by employing specific T-cell 
heteroantisera.** However, such anti- 
sera are difficult to characterize, are 
often of questionable specificity, even 
in the best of hands, and are available 
to only a few highly specialized 
research laboratories. Therefore, our 
laboratory now depends on the histo- 
chemical demonstration of ANAE 
activity'* to localize T cells in tissue 
sections. This technique would appear 
to represent the first reliable, repro- 
ducible, and widely available tech- 
nique for the location of human T cells 
in tissue sections. 

The ANAE activity may be demon- 
strated histochemically in eryostat tis- 
sue sections prepared from formol 
sucrose-fixed tissue that has been 
maintained in Holt's syrup. This 
method allows preservation of the 
architecture of the lesion (which is 
always lost in cell suspensions) and 
permits identification or localization 
of the T cells in specific zones of the 
lesion. The staining reactions that are 
characteristic of monocytes and T 
lymphocytes in eell suspensions are 
retained in these tissue sections. Thus, 
the histochemical demonstration of 
lymphoid ANAE activity allows an 
excellent topographic location and 
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semiquantitative determination of 
ANAE-positive (T) and ANAE-nega- 
tive (non-T) cells in tissue sections. 
Obviously, the immunologic charac- 
terization of lymphoid infiltrates is 
ideally carried out by the combined 
performance of multiple in vitro cell 
suspension and in situ tissue section 
studies. However, the quantitative 
determination of T cells by the E 
rosette and ANAE assays, and the in 
situ localization of T cells in cryostat 
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tissue sections stained for ANAE 
activity, allow partial immunologic 
characterization of ocular lymphoid 
infiltrates. Quantitative T-cell deter- 
mination may in itself suggest clonal- 
ity, and thereby serve as a useful 
adjunct in the histopathologic evalua- 
tion of difficult cases,** as well as in 
the prospective analysis of ocular lym- 
phoid infiltrates. This partial cell 
marker analysis may be sufficient for 
the immunologie characterization of 
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Topical Retinoic Acid in the Treatment 


of Experimental Xerophthalmia in the Rabbit 


Diane L. Van Horn, ?hD; John D. DeCarlo, MD; William H. Schutten, MD; Robert A. Hyndiuk, MD 


€ The purpose c: this study was to 
evaluate the efficacy of topical retinoic 
acid (tretinoin) in the treatment of various 
stages of xerophthalmia caused by vita- 
min A deficiency. At the beginning of 
treatment, rabbits with similar disease in 
both eyes were given a normal diet and 
therapeutic doses (25,000 IU) of systemic 
vitamin A. One eye of each was treated 
with 0.7% retinoic acid im sesame oil one 
time per day. The other eye received 
sesame oi! alone. Eyes with moderate 
disease (advanced xeratinization and pla- 
que formation) responded more quickly to 
topical retinoic acid (clear within three 
days) than did eyes treated with sesame 
oil (clear within seven days). No differ- 
ence in time of response could be 
observed in corneas with milder or more 
severe disease (stromal infiltration and 
corneal vascularization). 

(Arch Ophthalmc? 99:317-321, 1981) 


X erophthalmia 's the major cause of 

childhood blindness in many de- 
veloping countries. The stages of the 
disease have been classified by the 
World Health Organization US Agen- 
cy for International Development as 
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night blindness (XN), conjunctival 
xerosis (X1A), conjunctival xerosis 
with Bitot's spot (X1B), corneal xero- 
sis (X2), corneal xerosis with ulcera- 
tion (X3A), and keratomalacia (X3B).' 
Sommer et al; however, recently 
reported that punctate epithelial kera- 
topathy is the earliest corneal mani- 
festation of xerophthalmia and is 
already present in the majority of 
eases classically considered free of 
corneal disease. 

Until recently, the only effective 
therapy for corneal xerophthalmia 
(X2 and X3A) in humans was systemic 
vitamin A. Sommer and Emran’ have 
reported, however, that topical retino- 
ic acid (tretinoin) proved safe and 
effective in speeding corneal healing, 
especially during the first critical 





days, in eight children with corneal 
xerophthalmia (X2 or X3A). The ehil- 
dren also received standard high-pro- 
tein diets and massive systemic vita- 
min A therapy. Pirie' had previously 
reported that topical retinoic acid in 
oil cleared corneal lesions in xeroph- 
thalmic rats. 

The purpose of this study was to 
evaluate the efficacy of topical retino- 
ic acid and systemic vitamin A in the 
treatment of various stages of xeroph- 
thalmia in vitamin A-deficient rab- 
bits. In rabbits, xerophthalmia devel- 
ops in the following five stages: (1) 
lusterless graying of central corneal 
epithelium, (2) punctate epithelial ero- 
sions that gradually become con- 
fluent, (3) early keratinization with 
epithelial edema, (4) advanced kera- 





Fig 1.—Left, Advanced keratinization before treatment. Right, Same eye after three days 
of topical retinoic acid (tretinoin) and systemic vitamin A therapy. 





Fig 2.—Left, Advanced keratinization in other eye of same rabbit seen in Fig 1. Center, Same eye 
after four days of sesame oil and systemic vitamin A therapy; keratinized plaque is still present, anc 
stroma is edematous. Right, Same eye is clear after seven days of treatment. 
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Fig 3.—Left, Corneal stromal edema, infiltrates, and corneal vascularization before treatment. Center, Improvement in same 


eye after five days. Right, Appearance after 15 days of treatment with topical retinoic acid (tretinoin) and systemic 
vitamin A. 


Fig 4.—Top, Accumulation of keratinized cells on 
surface of the corneal epithelium in untreated eye of 
vitamin A-deficient rabbit with advanced keratiniza- 
tion ( X 7,350). Bottom left, Normal superficial epi- 
thelial cells three days after systemic vitamin A and 
topical retinoic acid (tretinoin) therapy ( x 9,700). 
Bottom right, Normal and superficial epithelial cells 
seven days after systemic vitamin A and topical 
sesame oil ( x 9,600). Bottom, left and right, are from 
eyes illustrated in Fig 1, right and 2, right. Microvilli 
are normal, and no evidence of keratinization is 
seen. 
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Fig 5.—Superficial corneal epithelial cells in eye with severe disease after 15 days of treatment. 
Microvilli are shorter and broader than normal, and prekeratin granules are present. Same eye as 


seen in Fig 3, right ( x 9,600). 





Fig 5.—Blood vessel, inflammatory cell (upper right), and vacuolated cell in central stroma of same 
cornea seen in Fig 3, right, and Fig 5. Note loss of regular arrangement of collagen around blood 


vessel ( x 7,900). 


." 





Arch Ophfhalmol— Vc! 99, Feb 1981 Retinoic Acid for Xerophthalmia—Van Horn et al 319 


Ti." "he 


= ae 


tom 


of « 





2 uad &; 
r à ` ~ T 
1 m =. » ‘ 
. p E 2 


! M la A TR AN NL :3 b. on xd i582: iw 
Fig 7.—Bundle of myelinated and nonmyelinated axons in stroma of same cornea ( X 7,700). 





Fig 8.—Normal stromal cell (upper part), inflammatory cell (left Side), and vacuolated cell in central 
stroma of same cornea ( x 7,900). 
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tinization with pl.que formation, and 
(5) corneal stromzl edema, infiltrates, 
and corneal vascalarization, with or 
without subsequent corneal ulcera- 
tion.’ 


MATERIALS AND METHODS 


Nine New Zealand white rabbits weigh- 
ing between 2.5 amd 3.0 kg were fed ad 
libitum a easein-base diet deficient in vita- 
min A. Fcur contr«l animals were fed the 


same diet with the addition of vitamin A: 


palmitate so the diet base. The food intake 
of the cowtrol animals was restricted to 
that of the experimental group. The ani- 
mals were examined weekly by slit-lamp 
biomicroscopy for -igns of corneal or con- 
junctival changes zs previously described. 
The respomse to treatment was evaluated 
by a “masked” observer. 

The deficient ammals were graded and 
grouped according -o the stages of xeroph- 
thalmia described in the introduction to 
evaluate clinical response to treatment. All 
rabbits received s-stemic vitamin A in a 
dose of 25,000 IL /day orally and were 
given a normal diet (Purina Rabbit Chow 
Checkers} at the &art ef treatment. Each 
rabbit received 0.15 retinoic acid in sesame 
oil to one eye and sesame oil drops to the 
opposite eye once = day. The animals were 
killed with an overdose of pentobarbital 
sodium when clinical cure was complete or 
when no further mprovement was seen. 
The corneas were prepared for scanning 
and transmission *lectron microscopy’ 


RESULTS 
Clinical Observations 


Ocular changes were evident in 
vitamin A-defiaent rabbits after ap- 
proximately four months of receiving 
the vitamin A-deficient diet as pre- 
viously described. No ocular changes 
were observed m the control group of 
animals. At the -ime of treatment, the 
vitamin A-defi-ient rabbits could be 
divided into three groups consisting of 
two ra»bits wth incipient or mild 
disease (stage = to stage 3), five rab- 
bits with mode-ate disease (stage 4), 
and two rabbis with severe disease 
(stage 5). 

The mild-disease group consisted of 
two corneas wi-h early keratinization 
(stage 3) and wo corneas with con- 
fluent punctate epithelial erosions 
(stage 2). The two eyes with punctate 
erosions (stage 2) were given topical 
retinoie acid and two eyes with early 
keratirization stage 3) were treated 
with sesame sil All four eyes re- 
sponded rapid y, with resolution of 
cornea and conjunctival changes 
within three days. 

The moderzte-disease group con- 
sisted of ten eyes, all with advanced 
keratinization and plaque formation. 
The eye of each rabbit that was more 
severety affected received topical reti- 
*noic aeid, while the other eye received 
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sesame oil Treatment with topical 
retinoic acid reversed the corneal 
changes in three days, whereas treat- 
ment with sesame oil took five to 
seven days to produce corneal clearing 
(Fig 1 and 2). 

The severe-disease group consisted 
of two eyes with corneal stromal ede- 
ma, infiltrates, and corneal vasculari- 
zation (stage 5) and two eyes with 
advanced keratinization and plaque 
formation (stage 4). The animals were 
treated with systemic vitamin A, and 
topical retinoic acid was given to the 
two eyes with corneal infiltrates and 
vascularization. There was improve- 
ment in the density and size of the 
infiltrate in the two eyes with severe 
disease; however, the pannus only re- 
versed in one of these (Fig 3). As 
expected, the two eyes with advanced 
keratinization and plaque formation 
did clear with systemic vitamin A 
after five to seven days. 


Electron Microscopic Observations 


Seanning and transmission elec- 
tron microscopy showed that the 
superficial epithelial cells were re- 
stored to normality by the end of 
treatment in the first two experimen- 
tal groups, whether or not retinoic 
acid was used. Keratinized cells were 
no longer present, and the superficial 
epithelial cells had normal microvilli 
and junctional complexes (Fig 4). The 
rest of the epithelium, stroma, and 
endothelium also appeared normal in 
the first two groups at the end of 
treatment. 

In the severe-disease group, kera- 
tinized cells were no longer present at 
the end of treatment with retinoie 
acid, but superficial microvilli ap- 
peared less well developed than 
normal (Fig 5). Blood vessels (Fig 6) 
and bundles of myelinated and non- 
myelinated nerves (Fig 7) were seen 
in the corneal stroma near the central 
leukoma. The stroma appeared rela- 
tively normal (Fig 6 through 8), except 
for some loss of regularity and the 
presence of vacuolated (or lipid-con- 
taining) residual inflammatory cells 
and keratocytes (Fig 6 and 8). 


COMMENT 


The results of this study indicate 
that topical retinoic acid is more effec- 
tive than systemic vitamin À alone in 
reversing moderately advaneed kera- 
tinization caused by vitamin A defi- 
ciency in rabbits. In contrast, in cor- 
neas with mild disease consisting of 
punctate epithelial erosions or early 
keratinization, there was no differ- 
ence in the rate of response to the two 
methods of treatment. Eyes with 
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severe stromal edema, infiltrates, and 
interstitial vessels occur infrequently, 
since the mortality increases with the 
severity of the deficiency. However, 
two rabbits did have severe changes in 
one eye, and a slow and partial rever- 
sal was achieved after 15 days of 
treatment with systemic vitamin A 
and topical retinoic acid. However, the 
group was not large enough for a 
comparison of treatment with and 
without topical retinoic acid. 

These results are remarkably simi- 
lar to those found by Sommer and 
Emran’ in children. They proposed 
using topical retinoic acid in conjunc- 
tion with systemic vitamin A to 
bridge the critical first days of hospi- 
talization when the response to vita- 
min A alone is delayed in children. 
Three of the children had moderate or 
severe xerosis (X2) bilaterally. One 
had moderate xerosis with central ul- 
cers (X3A) bilaterally. Although the 
follow-up period was short in that 
article, apparently complete reversal 
was obtained in the first three 
patients, but more quickly in the eye 
treated with retinoic acid. In the 
patient with X3A corneal disease, the 
eyes showed improvement but not 
cure. 

Electron microscopy confirmed that 
the corneas returned to normal ultra- 
structure in the mild- and moderate- 
disease groups (stages 1 through 4) by 
the end of either treatment regimen, 
whereas permanent irreversible cor- 
neal changes had occurred in the 
severe-disease group (stromal vascu- 
larization, and scarring). 

The results of our studies are simi- 
lar to those in children and indicate 
that the rabbit is 2 good model for 
studying the pathogenesis and modes 
of treatment for xerophthalmia. 
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Vitamin A in Experimental Herpetic Keratitis 


Michael B. Starr, MD; Chandler R. Dawson, MD; Odeon Briones; Jang Oh, MD 


e Systemic vitamin A palmitate at three 
dosage levels was evaluated for its effect 
on experimental herpes simplex virus 
(HSV) keratitis in corticosteroid-treated 
rabbits. High-dose vitamin A palmitate 
reduced the severity of herpetic keratitis, 
but the low or moderate doses did not, 
and none of the vitamin A treatments 
affected virus recovery. Vitamin A treat- 
ment, however, produced substantial 
weight loss in uninfected rabbits and in 
corticosteroid-treated, HSV-infected rab- 
bits. Steroid treatment alone significantly 
increased the antibody response to HSV, 
but this effect was not enhanced by vita- 
min A. The slight beneficial effect on HSV 
keratitis could be attributed to the known 
effect of vitamin A on promoting epithelial 
healing rather than an enhancement of 
immunity. For this purpose, local applica- 
tion of vitamin A may be just as effective 
and much less toxic than administration 
for systemic effect. 

(Arch Ophthalmol 99:322-326, 1981) 


Herpes simplex virus (HSV) eye 
infections still pose difficult prob- 
lems in clinical management. Al- 
though antiviral drugs are clearly 
effective in the treatment of infec- 
tious HSV lesions of the corneal epi- 
thelium, these drugs are not effective 
in more complicated cases with 
involvement of the corneal stroma and 
uvea. Moreover, treatment of HSV 
stromal keratitis and iritis often 
involves the prolonged application of 
corticosteroid and prophylactic antivi- 
ral agents, both of which delay healing 
and enhance susceptibility to second- 
ary infection, probably through sup- 
pression of the normal immune mech- 
anisms.'? 
Another approach proposed for the 
management of chronic herpetic kera- 
titis is the stimulation of the host's 
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own immune defenses. Known immu- 
nopotentiators, such as BCG vaccine 
and levamisole hydrochloride, have 
had a limited beneficial effect in 
experimental models of herpetic kera- 
titis.* Vitamin A also has immuno- 
stimulating effects on both humoral 
and cell-mediated immunity in experi- 
mental animals and humans.'* In a 
recent report, topical vitamin A was 
shown to enhance healing in an ani- 
mal model of herpetic keratitis..° To 
evaluate the effect of vitamin A in 
herpetic keratitis, we tested the effect 
of three dosage levels of vitamin A 
palmitate on primary herpetic kerati- 
tis in rabbits immunosuppressed with 
systemic corticosteroid. 


MATERIALS AND METHODS 
Materials 


Female New Zealand white rabbits 
weighing 2 to 3 kg were caged individually 
and fed with a normal die: ad libitum 
containing the recommended daily allow- 
ance (RDA) of vitamin A. Some of the 
rabbits were weighed before drug adminis- 
tration and viral inoculation and at weekly 
intervals thereafter. 

A single pool of McKrae-strain herpesvi- 
rus (type 1) was prepared ir 0.5-mL ali- 
quots that were stored at —70°C. The titer 
was determined by tube dilution for each 
inoculation and varied from 107° to 10*9 
tissue culture dose 50% (TLD.,) per millili- 
ter. 

Rabbits were anesthetized 5y an intra- 
muscular (IM) injection of a mixture of 
ketamine hydrochloride, (Ketalar) 100 mg/ 
mL, and xylazine (Rompun) hydrochloride. 
The dose of this 4:1 ratio mixture was 
given as 1 mL/kg of body weight. The 
cornea was anesthetized with topical pro- 
paracaine (0.5% Ophthetic) hydrochloride, 
and the globe proptosed with a muscle 
hook. Under a dissecting micrescope, each 
cornea was inoculated with two dilutions of 
virus by the microinoculation technique 
described by Jones et al" and modified in 
the following way. 

A single dilution of inoculum was trans- 
ferred to a microhematocrit tube plugged 
at one end with special clay (Seal-ease). 
After wiping excess solution frem the sides 
and tip of the tube with a strip of filter 
paper, the tube was placed against the 
cornea and rotated gently to eut through 
the epithelium into the superficial stroma. 


As the tube was removed, excess solution 
was absorbed with filter paper from the 
corneal surface surrounding and inside the 
trephination site, thus leaving inoculum 
only within the circular cut in the epithe- 
lium. Four circular trephination sites were 
inoculated at each dilution. Two di utions 
were inoculated into each cornea, rot the 
four dilutions described by Jones et al. A 
central site was inoculated with tissue cul- 
ture media without virus, to act as a control 
for spread of virus inoculum from one site 
to another. Lower concentrations were in- 
oculated last to minimize the effects of any 
inadvertent spread of solution while inocu- 
lating higher viral concentrations. Ir some 
rabbits, each right cornea receivec four 
vertical inoculations with a 10-' dilution of 
virus and four horizontal inoculations at 
10-*. The left corneas received 10-? and 10-* 
dilutions in the same manner. In six rab- 
bits from each of groups A, C, and D, the 
highest viral concentration was 10° and the 
lowest was 10-*. In 37 other rabbits from 
group A and in six each from groups © and 
D, only a concentration of 10-' TCD „ was 
inoculated at the eight sites on each cornea 
(Table 1). 


Clinical Examination 


For slitlamp examination, propara- 
caine and freshly prepared fluorescein 
sodium solution were dropped in each 
eye. Trephination sites were idanti- 
fied by a smooth, bordered, cireular 
staining defect or by a subepithelial 
circular scar. Infectious "takes" were 
identified by the presence of dendritic 
epithelial ulcers localized to the tre- 
phination sites at a maximum of 72 
hours after inoculation. The dendritic 
lesions spread after 72 hours, so the 
clinical course of the disease was fol- 
lowed by evaluating the variables 
described by Lanier et al, including 
epithelial ulceration, stromal opaeity, 
iritis, and corneal vascularization. 
Rabbits were examined at the-slit- 
lamp before inoculation and on days 2, 
3, 4, 7,9, 11, 14, 16, 18, 21, and 28 after 
infection. 


Data Analysis 


Unlike Jones et al," we did not cons der 
each of the four sites inoculated with a 
single dilution independent in the same 
rabbit; a lesion at any one of these four’ 
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able 1.—Therapeutic Regimen for Treatment With Vitamin A Palmitate, Placebo, and Steroics 
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sites was counted as one positive site. 
Using the method o: Reed and Muench, the 
corneal infective dose 50% (CID,,) was cal- 
culated for each of the four rabbit groups 
(A, B, C, and D), ane the SE was calculated 
by the Pizzi formuza.'" Statistical signifi- 
cance between groups at the 5% level was 
calculated as desecri»ed by Jones et al." 

To evaluate nonparametric clinical signs 
and laboratory data, differences between 
groups were statistically evaluated by 
Fisher's exact test or Yates’ modification 
of the x? distribution. The Student's t test 
for independent means was used to evalu- 
ate parametric data. 


Laboratory Specimens 


Specimens for virus culture were taken 
by sweeping a cotten-tipped swab several 
times across the inferior and superior parts 
of the conjunctival *uls-de-sac of each eye 
without touching the cornea. Viral cultures 
were obtained on dzys 4, 7, 8, 11, 14, 16, 18, 
and 21 after virus noculation. The swabs 
were immediately »laced in Eagle's Mini- 
mum Essential Mecium with 596 fetal calf 
serum and antibiczies. The swabs were 
stored at +4 °C for one hour at most. After 
thorough mixing, the media were placed on 
vero (Africa green monkey kidney) cells in 
individual tubes for virus isolation at- 
tempts. 


Experimental Design 


Group A consisted of 55 control rabbits 
that .received no treatment before viral 
inoculation. Group B consisted of 14 rabbits 
that received 20 mæof triamcinolone (Ken- 
alog, 40 mg/mL) acetonide by IM injection 
starting three days before (day —3) and on 
the day of (day 0) viral inoculation. Group 
B was the control tor group D-1. Group C 
consisted of 12 rabbits that received triam- 
cinolone aeetonide and vitamin A vehicle 
(Aquasol A) as a control for 12 of the 18 
. vitamin A-treated rabbits in group D. 
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Concentration 


Group N Inoculated 
A 6 10*-10 ? 
12 10°-'-10-* 


37 10- only 












10°-10-° 





10' only 


Intramuscular 
Triamcinolone 
Acetonide, mg 


20, days —3 
and 0 
20, days —3 
and 0 
20, days —3 
and 0 






+16 





20, days —3 


and 0 and 0 


Placebo or 
Vitamin A 


2 mL of placebo days —1, 0, +2, +4, 
+7, +11,and +14 
3 mL of placebo days —5, —3, —1, 0, 
+1-+4, +7, +9, +11, +14, and 


50,000 IU of vitamin A days —5, —3, 


Times Recommended 
Daily Allowance 


175; total, 150,000 IU 
350; total, 700,000 IU 


50C; total, 1,800,000 !U 


20, days —3 100,000 IU of vitamin A days —1, O, 
and 0 +2, +4, +7, 11, and +14 

20, days —3 150,000 IU of vitamin A days —5, —3, 
and 0 —1,0, +1-+4, +7, +9, +11, +14, 


and +16 
+1-+4 


and +1-+4 


Group D consisted of 18 steroid-treated 
rabbits that also received three dosage 
levels of vitamin A intramuscularly as com- 
mercially prepared vitamin A palmitate, 
50,000 IU/mL, made water miscible with 
sorethytan oleate (Table 1). 

Vitamin A palmitate or a placebo was 
given by IM injection in equal volumes 
according to three different doses and 
injection schedules; group D-1 (six rabbits) 
received 50,000 IU /day of vitamin A palmi- 
tate in three injections during six days 
(low-dose vitamin A); group D-2 (six rab- 
bits) received 100,000 IU /day of vitamin A 
palmitate in seven injections during 16 
days (moderate-dose vitamin A); and group 
D-3 (six rabbits) received 150,000 IU/day 
of vitamin A palmitate in 11 injections 
during 22 days (high-dose vitamin X). 

To evaluate vitamin A toxicity, an addi- 
tional ten rabbits received a placebo (five 
rabbits, group E-1) or vitamin A palmitate 
(five rabbits, group E-2), 250,000 IU /day in 
seven injections during seven days, with- 
out viral inoculations or steroid adminis- 
tration. The effect of this treatment was 
judged by changes in weight 20 days after 
the first dose. 


RESULTS 
Effect of Steroid Treatment 
on Dendritic Keratitis 


When compared with untreated 
rabbits, steroid-treated rabbits had a 
greater duration and severity of den- 
dritie keratitis (Fig 1). This inereased 
degree of epithelial ulceration was 
present from day 5 after inoculation 
through day 16, and was statistically 
significant (P < .05) on day 11. Epi- 
thelial ulceration persisted signifi- 
cantly (P < .05) longer in the steroid- 
treated group (12.6 days) than in the 
controls (10.2 days) (Table 2), amd was 
significantly (P < .05) more severe in 


5 mL of placebo days —4, —3, 0, and 


250,000 IU of vitamin A days —4, —3, 0, 





875; total, 1,750,000 IU 


the steroid-treated group on days 7, 9, 
and 17. Thereafter, the differences 
between the two groups were not sig- 
nificant. Virus was recovered from 
the conjunctiva of all nonsteroid- 
treated and steroid-treated rabbits on 
days 7 and 9 after inoculation (Fig 2). 
Thereafter, virus was found more 
often in the steroid-treated rabbits 
than in control rabbits until the last 
day of viral culture, day 18. These 
differences were statistically signifi- 
cant at the 5% level on days 11, 16, and 
18. 

Vitamin A did not affect the dura- 
tion of epithelial ulceration in steroid- 
treated rabbits when compared with 
rabbits treated with a placebo and 
steroid (Fig 3). In rabbits receiving 
the highest dose of vitamin A, the 
severity of ulceration was significant- 
ly (P < .05) less on days 4 and 9 (Fig 
4). The incidence of stromal disease, 
iritis, and corneal vaseularization was 
not significantly different in the ste- 
roid-treated group and untreated 
groups, nor in the vitamin A-steroid- 
and placebo-steroid-treated rabbits. 
Thus, vitamin A had no apparent 
effect on the severity of deeper ocular 
disease. 

The recovery of virus was similar in 
all rabbits receiving vitamin A and 
placebo (Fig 5). Virus was recovered 
two to three days longer in a few 
rabbits treated with low and moderate 
doses of vitamin A. 


Neutralizing Antibody Titers 
Antibody to HSV was not present in 


any serum specimens before infection. 
At 14 days after inoculation, there 
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% With Ulcer 





Days -6-4-20 4 8 12 16 20 24 28 
Steroid — * 4 : 
Fig 1.—Effect of systemic corticosteroid 
(intramuscular triamcinolone acetonide) 
on persistence of corneal ulceration after 
ocular herpes simplex inoculation of rab- 
bits. Consistently more steroid-treated 
rabbits had corneal ulceration, and differ- 
ence was statistically significant on day 
12. Broken line is steroid-treated group 
(N = 16); solid line, control group 
(N = 16). Asterisk indicates P < .05. 
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Days -6—4-20 4 E. 12.15 9.25 


Steroid — 4 4 
Placebo 4$ # 44444 4 4 4 4 4 


or Vitamin A 

Fig 4.—Severity of herpetic epithelial 
ulceration in steroid-treated rabbits re- 
ceiving either placebo or high-dose vita- 
min A palmitate. Proportion of rabbits with 
more severe ulceration (involving at least 
2596 of corneal epithelium) was substan- 
tially lower in high-dose vitamin A-treated 
group than in placebo-treated group. 
There was no difference between control 
and low-dose and moderate-dose vitamin 
A-treated groups. Open bars indicate ste- 
roid- and placebo-treated group (N — 12); 
solid bars, vitamin A- and steroid-treated 
group (N = 12). Asterisks indicates 
P < 05: 
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% With Virus 
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Steroid AR. 
Maco tt Th GET Y, E 


or Vitamin A 

Fig 7.—Herpesvirus recovered from ste- 
roid-treated rabbits receiving high-dose 
vitamin A palmitate. There were signifi- 
cantly more virus-positive rabbits in vita- 
min A-treated group on day 14. Open bars 
indicate placebo- and steroid-treated 
group (N = 6); closed bars, vitamin A- 
and steroid-treated group (N = 6). 
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Das -6-4-20 4 8 12 16 20 24 28 
Steroid Lo is Se 
Fig 2.—Recovery of herpesvirus from eyes 
of steroid-treated and control rabbits after 
primary eye infection. In control rabbits, 
virus was not recovered after day 14, but it 
persisted in steroid-treated rabbits until 
day 18. Open bars indicate control group 
(N — 4); solid bars, steroid-treated group 
(N — 4). Asterisks indicate P — .02. 
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Das -6-4-20 4 8 12 16 20 24 28 
Steroid )* 3 k 
Vitamin A$ 4 4 

Fig 5.—Herpesvirus recovered from eyes 
of steroid-treated rabbits receiving low- 
dose vitamin A palmitate. There was no 
difference in control and vitamin A-treated 
groups, although two rabbits receiving 
vitamin A had virus on day 21. Open bars 
indicate steroid-treated group (N = 6); 
solid bars, vitamin  A-treated group 
(N = 6). 
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Fig 3.—Persistence of herpetic corneal 
ulceration in steroid-treated rabbits re- 
ceiving vitamin A palmitate. All raboits had 
some degree of corneal ulceration after 
herpesvirus inoculation, and vitamin A 
treatment did not result in considerably 
accelerated healing. For group treated 
with steroid only, N = 16; for each vitamin 
A-treated group, N = 12. 
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Fig 6.—Herpesvirus recovered from ste- 
roid-treated rabbits receiving moderate- 
dose vitamin A palmitate. Although there 
was trend toward more virus-posit ve rab- 
bits and longer persistence of virus in 
vitamin A-treated groups, these differ- 
ences are not statistically significant. 
Open bars indicate placebo and steroid- 
treated group (N = 6); closed bars, vita- 
min A-treated and steroid-treatec group 
(N = 6). 





was a significant (P < .01) difference 
between control rabbits and those 
receiving only systemic  cortico- 
steroids (Table 3). The titers in rabbits 
receiving steroid and vitamin A were 
elevated to a similar level, but animals 
receiving steroid and the placebo (sor- 
ethytan oleate) had lower titers. Thus, 
the increased titer could not be attrib- 
uted an adjuvant effect. Titers were 
about one dilution higher at day 28, 
but the relationships were the same. 


Vitamin A Toxicity 


Mortality was similar in rabbits 
treated with steroids and placebo 
(56%) and in rabbits treated with 
steroids and vitamin A (57%) when the 
groups were matched for different 


viral inocula. In the groups treated 
with both steroid and vitamin A, the 
mortality was significantly higher 
than that for nonsteroid-treated con- 
trols that had received an equivalent 
viral inoculum. Up to day 35, deaths 
occurred in five of 14 (36%) rabbits 
treated only with steroids and one of 
12 (8%) of their untreated controls (all 
inoculated with a 10-* to 10-' dilution 
of virus). This difference was not sta- 
tistically significant. There were no 
deaths among  uninfected rabbits 
treated only with high-dose vitamin A 
or placebo (group E). 

Rabbits treated with placebo injec- 
tions only and not infected gained 
0.230 g in 20 days, but rabbits treated 
with high doses of vitamin A alone’ | 
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had a considerab-e weight loss of 80 g 
by day 20 after »eginning treatment 
(Table 4). Rabbts that received an 
equivalent high dose of vitamin A, as 
well as steroids and viral inoculation 
(groups D-2 ane D-3), had a mean 
weight loss of 620 and 640 g, respec- 
tively, substantially greater than non- 
infected vitamir A-treated rabbits 
(group E-2) en day 20. Among in- 
fected, steroid-t»eated rabbits, vita- 
min A treatment resulted in a consid- 
erably greater w»ight loss than place- 
bo-treated rabbits (group C-3). 


COMMENT 


Topica! vitamia A therapy for her- 
petic keratitis was first advocated 
nearly 50 years azo. In addition to its 
ability topromote regeneration of epi- 
thelial tissues, its presence in tissues 
at physiologie concentrations was 
thought to combat infectious agents 
by unknown mechanisms." Recent 
studies have sugzested that systemic 
pharmacelogic deses of vitamin A in 
the range of 1,009 to 15,000 times the 
RDA stimulate beth humoral and cell- 
mediated immurity in experimental 
animals.**'*"> At these doses, immune 
stimulation was manifested by en- 
hancement of aatibody response to 
various nonimmunogenic’ and immu- 
nogenie antigens," enhanced rejec- 
tion of skin homografts, increased 
survival after challenge with systemic 
bacterial and fumgal infections, re- 
versal of steroid- nduced immunosup- 
pression, ? and inaibition of neoplastic 
tumor growth. Vitamin A in doses 
300 times the RDA has been shown to 
enhance cell-mediated immunity and 
reduce metastate tumor spread in 
human patients with inoperable lung 
carcinoma.’ 

These previeus animal studies used 
vitamin A doses n the range of 1,000 
to 15,000 times he RDA that were 
nontoxic or mildl~ toxic for the exper- 
imental animals, usually mice. Pre- 
vious toxicity studies in rabbits have 
shown a weight oss, a loss of muco- 
polysaccharide frem ear cartilage, and 
loss of goblet cells from conjuncti- 
va. We found that the administra- 
tion of vitamin « alone at 875 times 
the RDA caused considerable weight 
loss, a commen sign of vitamin A 
toxicity. When cambined with steroid 
administration end HSV infection, 
vitamin A doses cf 500 times the RDA 
caused more profeund weight loss and 
higher mortality han that in infected 
animals treated only with a steroid 
and placebo. This toxicity precluded 
the use of doses i» the range shown to 
be immunostimusating in mice and 
‘rats and suggestswreater susceptibili- 
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Untreated 
Steroid-treated 
Steroid-treated 


Vitamin A palmitate (low 
dose)-and steroid-treated 


Steroid- and placebo-treated 


Steroid- and vitamin A 
(moderate dose)-treated 


Steroid- and placebo-treated 
Steroid- and vitamin A (high 
dose)-treated 








Difference 
Between 
Groups* 


Mean Duration, 
Days 


*Value is calculated by Student's f test. NS indicates not significant. 


Table 3.—Effect of Corticosteroid and Vitamin A Palmitate on Serum Neutralizing 
Antibody Titers to Herpes Simplex Virus in Infected Animals 


Day 14 


— M PÁáÓ———————Ü 


Mean 
Logarithm. 


Titer 
Control 
Steroid- and placebo- 
treated 
Steroid- and vitamin 
A-treatec 





*Difference from control groups is significant at P — 01 (Student's t test). 
TDifference from control group is significant at P < .05 (Student's t test). 


Table 4.—Weight Change With Vitamin A Palmitate Infection, Steroid Treatment, 
and Herpes Simplex Virus Infection 


Placebo only, not 
infected 

Vitamin A only, not 
infected 

Placebo and steroid, 
infection 

Vitamin A and 
steroid, 
infection 

Vitamin A steroid. 
infection 


(E-1) 5 
(E-2) 5 


(C-3) 6 


ty to vitamin A toxicity in rabbits. 
Renoux?' has emphasized the impor- 
tance of dose response with levamisole 
when used for immunopotentiation. If 
similar strict dose response character- 
isties are operative with vitamin A, 
the rabbit susceptibility to vitamin A 
toxicity would be severely limiting. 
High vitamin A doses have also been 
shown to inhibit interferon? and com- 
plement? in vitro, both of which are 
essential components of the host 
defense system against HSV in vivo. 
Finally, a limit to reversal of steroid- 
induced immunosuppression by vita- 
min A in the mouse has been demon- 





Dose oí Vitamin A 


5 mL/day; total, 35 mL 


250,000 IU/day; total, 
1,750,000 IU 


3 mL/day; total, 36 mL 


700,000 IU/day; total, 
500,000 IU 

150,000 IU/day; total, 
1,800,000 


strated at steroid doses comparable 
with those we used.'® In our system, 
however, steroid treatment seemed to 
be associated with a higher neutraliz- 
ing antibody titer to herpesvirus, and 
vitamin A did not enhance this anti- 
body response (Table 3). It is possible 
that this increase in antibody is a 
response to increases in the amount of 
virus formed and the longer duration 
of infection. 

Other immunocpotentiators have 
been used to improve ocular and sys- 
temic HSV imfections. The BCG vac- 
cine reduced the mortality of newborn 
and adult mice** and adult rabbits? 
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systemically infected with HSV type 
2. It had no effect on the course of 
acute herpetic keratitis in rabbits and 
guinea pigs? and little effect on the 
recurrence rate of herpetic keratitis in 
rabbits. Similarly, levamisole has 
reduced the mortality of newborn 
mice infected with HSV type 2° and 
reduced the recurrence rate of aph- 
thous stomatitis, herpes genitalis, 
and herpes labialis in man.** Although 
levamisole lessened the severity of 
recurrent corneal epithelial disease? 
and primary keratitis in its later 
stages, it had a slight worsening 
effect in the early course of primary 
epithelial disease in rabbits.* 
Moreover, levamisole has serious 
side effects including agranulocytosis, 
which may preclude its use in 
non-life-threatening diseases. The 
inability of lower vitamin A doses and 
levamisole to improve the early stages 
of primary herpetic keratitis may 
reflect a relatively normal immune 
status during the initial stages of 
primary disease. Steroid treatment 
seemed to suppress the immune 
response with increased spread of 
ulceration and prolongation of viral 
infection of the eye but had no effect 
on susceptibility to primary infection. 
The absence of this effect with ste- 
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roids has not been previously noted 
and is, therefore, of some interest. 

The discrepancy between the no- 
ticeable effect of immunopotentiators 
in some acute systemic diseases and 
their relatively weaker influence in 
acute ocular disease may reflect the 
immunologic privilege of the eye and, 
in particular, the cornea. Although 
some immunostimulating agents, such 
as levamisole, may manifest an effect 
on herpetic keratitis, weaker agents 
such as vitamin A are ineffective. 

In steroid-treated rabbits receiving 
the highest doses of vitamin A, a small 
beneficial effect was noted in terms of 
epithelial uleeration on days 4 and 9. 
In this group of high-dose vitamin 
A-treated rabbits, however, the 
viral persistence was significantly 
(P — .05) greater than that in the ste- 
roid-treated controls on one day after 
inoculation. This suggests the absence 
of an effective enhancement of 
immune status at this dose. The less 
pronounced epithelial ulceration early 
in the disease course may thus be 
attributed to an effect other than 
immune stimulation. Suppression of 
type 2 HSV has been reported with 
retinal (vitamin A aldehyde) at con- 
centrations of 1 umole or less, so it is 
possible that, in this study, there may 
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have been some direct suppression of 
virus and decreased severity of kerati- 
tis during the acute corneal uleera- 
tion.” The decreased severity of ulcer- 
ation may also have been promozed by 
the increased epithelial turnover and 
reepithelialization promoted by vita- 
min A. If these results are supported 
by further investigation, vitamin A 
might well prove effective when 
applied topically to the eye and thus 
might prove useful as adjunctive ther- 
apy in conjunction with antiviral 
agents whose toxicity impairs epithe- 
lial healing with prolonged use. Treat- 
ment for local rather than systemic 
effect might also alleviate the prob- 
lems associated with systemic vitamin 
A toxicity at the pharmacologic doses 
being considered. 
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A Microscope Filter for Endophotocoagulation 


» We have &eveloped a microscope fil- 
ter for use during endophotocoagulation. 
The filter is adaptable to the standard 
operating mic-osccpe (Zeiss). We believe 
the filter improves both the comfort and 
safety of laser and xenon arc endophoto- 
coagulation. 

(Arch Ophthalmol 99:327, 1981) 


A useful adjunct to vitreous surgery 
is endephotocoagulation. This 
technique ean be used to seal retinal 
heles, cauter-ze blood vessels, and car- 
ry out pansetinal photocoagulation. 
Since vitreous surgery is becoming 
more popular and sophisticated, endo- 
photocoagulation  teehniques'* are 
frequently used. 
Duringendophetocoagulation, a dis- 
turbing cazzie ef'ect occurs, whereby 
the unfiltered light reflects off the 
petient’s retina, through the micro- 
scope, and into the eyes of the sur- 
geon. When dlacing only a few photo- 
coagulatien spots. this dazzle effect is 
a minor nuisance, but when carrying 
out panretinal photocoagulation the 
constant bleaching of the surgeon’s 
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Filter Size 50-mm 


Aluminum Diameter Shade 
*5 


Filter Holder/S 
NN 


WV Aluminum 
Plate Clamp 


Fig 1.—View of microscope filter from bot- 
tom. 


Endophotocoagulation Filter 





Fig 2.—Schematic diagram showing foot 
pedal that controls both endophotccoagu- 
lator and microscope filter. 


visual pigment becomes a major prob- 
lem. Since the standard xenon are 
photocoagulator and the argon laser 
have filters blocking these annoying 
and potentially dangerous reflections, 
we believe that it is reasonable to 
adapt such a filter to the operating 
microscope. 

The filter (Fig 1) fits on the stan- 
dard operating microscope (Zeiss). 
The solenoid for the filter's activating 
system is mounted on the microscope's 
base and is connected to the foot 
switeh for the endophotocoagulator 
(Fig 2). The foot switch has been 
modified so that the filter is activated 
to swing into place just prior to the 
firing of the endophotocoagulator. 
When the foot pedal is released, the 
filter swings out of the way for an 
unaltered view of the retina. We have 
found that the add:tion of this filter to 
the microscope increases the comfort 
and probably the safety of the use of 
these endophotocoagulation systems. 


This research was supported in part by core 
grant 1P30EY 01792 from the National Institutes 
of Health. 
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1981 


February 


International Oculoplastic Society, Margarita, 
Venezuela, Feb 14-21. 

Cataract Symposium, Scottsdale, Ariz, Feb 16- 
18. 

Symposium on the Anterior Segment, New 
Orleans, Feb 20-21. 

Utah Ophthalmological Society, Park City, Utah, 
Feb 22-27. 

Ocular Tumor Meeting, Manhattan Eye, Ear, and 
Throat Hospital, New York, Feb 31. 


March 


Alumni Day, University of Chicago, March 4. 

A Clinical Day on Orbital Disease, New Hyde 
Park, NY, March 4. 

Oculoplastic Update, University of South Flori- 
da, Tampa, March 5-7. 

Oregon Academy of Ophthalmology, Jantzen 
Beach, Ore, March 5-7. 

Annual Residents Day, University of Tennessee, 
Memphis, March 6. 

Strabismus Workshop, Steamboat Springs, 
Colo, March 7-14. 

Course on Retinal Detachment Surgery: Strate- 
gy and Tactics, Manhattan Eye, Ear, and 
Throat Hospital, New York, March 13-14. 

Oculoplastic Dissection Course, New York Med- 
ical College, March 13-16. 

American Society of Contemporary Ophthalmol- 
ogy and International Glaucoma Congress, 
Orlando, Fla, March 15-21. 

Pediatric Ophthalmology Symposium, Savan- 
nah, Ga, March 23-25. 

Intraocular Lens Symposium, Century Plaza, 
Los Angeles, March 25-28. 

Vitrectomy Workshop, Tulane University, New 
Orleans, March 27-28. 

Spring Meeting, Pittsburgh Ophthalmological 
Society and Department of Ophthalmology, 
University of Pittsburgh, March 27-28. 

International Congress on Ophthalmic Plastic 
Surgery, Egypt and Israel, March 27-April 12. 


April 


Course on External Diseases, Lenox Hill Hospi- 
tal, New York, April 9-10. 

Seminar on “Anterior Segment Disease” and 
Jules Stein Lecture, University of California at 
Los Angeles, April 23-24. 

Congress on Cataract Surgery, Metropolitan 
Eye and Ear Hospital, Atlanta, April 24-26. 
West Virginia Academy of Ophthalmology and 
Otolaryngology, White Sulphur Springs, WVa, 

April 26-29. 


May 


Contact Lens Conference, Four Seasons York- 
ville, Toronto, May 1-2. 

Virginia Society of Ophthalmology and Otolar- 
yngology, Virginia Beach, Va, May 6-7. 

Symposium on the Eye in Systemic Disorders, 
University of Pennsylvania, Scheie Eye Insti- 
tute, Philadelphia, May 7-9. 

lowa Eye Association Meeting, lowa City, May 
7-9. 

American Association for Pediatric Ophthalmol- 
ogy and Strabismus, Orlando, Fla, May 7-10. 
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Modern Concepts in Refraction, Hyatt on Union 
Square, San Francisco, May 8-9. 

Glaucoma Syndromes: Annual Review by the 
Mayo Clinic, Rochester, Minn, May 8-9. 

Neuroradiology and Radiology of the Orbit, 
Essex House, New York, May 9-13. 

Congress of the Pan-American Society of Oph- 
thalmology, Acapulco, Mexico, May 10-15. 
Society for Clinical Trials, San Francisco, May 

11-13. 

A Clinical Day on Cataract Surgery and Correc- 
tion of Aphakia, New Hyde Park, NY, May 
13. 

Seminar on Refractive Surgery, Mercy-Baptist 
Eye Foundation, St Louis, May 17. 

International Symposium on Intraocular Tu- 
mors, Schwerin, German Democratic Repub- 
lic, May 17-20. 

Retina and Vitreous Course, Hospital Militar, 
Bogotá, Colombia, May 19-21. 


June 


Annual Congress of the Ophthalmological Soci- 
ety of South Africa, Sun City, Republic of 
South Africa, June 2-5. 

International Echography Course, Vienna, June 
2-6. 

World Congress of Ergophthalmology, Istanbul, 
Turkey, June 14-18. 

Second International Cataract Surgery Confer- 
ence, Florence, Italy, June 17-20. 

Current Concepts in Glaucoma and Neuro-oph- 
thalmology, Devers Eye Clinic and University 
cf Oregon, Portland, June 18-20. 

Microsurgical Workshop, lowa City, June 25- 
27. 


July 

Diagnosis and Management of Retinal Vascular 
and Macular Disorders, Big Sky, Mont, July 
12-17. 

August 

International Symposium on Orbital Disorders, 
Amsterdam, Aug 31-Sept 2. 

Functional Basis of Ocular Motility Disorders, 


Wenner-Gren Center, Stockholm, Aug 31-Sept 
d. 


September 


International Strabismus Symposium, lowa City, 
Sept 17-19. 


October 


International Conference on Myopia, San Fran- 
cisco, Oct 28-30. 


November 


American Academy of Ophthalmology, Atlanta, 
Nov 1-5. 


December 


Echography Course, lowa City, Dec 1-5. 
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white... 


almost as 
quick as 
a wink. 


Prefrin™ can quickly put the “white” 
back into your patients’ red eyes. But 
of course, that's not all that counts. Your 
patients also want relief from the irri- 
tation. They want to look and feel better, 
too. With fast-acting Prefrin, they can 
get all that. 


Many of today’s patients are very active. 
They love the cutdocrs — swimming, 
backpacking, skiing, tennis — but they 
are constantly abused by pool chlorme, 
sun, smog, or dust. Soothing, comfort- 
ing Prefrin gets rid of redness quickly. 

In addition, your contact lens wearers 
can find relief from cverwear and 

tired eyes. 

And Prefrin contains. unique Liquifilm® 
(polyvinyl alcohol 1.4%), a lubricating 
vehicle that puts the “wet” back into 
their eyes. 








Recommend Pretrin™ Liquifilm® for 
your patients' rec-eye relief. 


Prefrin 


Al IERGAN Pharmaceuticals, Inc., 


C2 Irvine, California 92713 
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PITTSBURGH 
OPHTHALMOLOGY 
SOCIETY 


AND THE 


DEPARTMENT OF OPHTHALMOLOGY, 
UNIVERSITY OF PITTSBURGH 
SCHOOL OF MEDICINE 





Present Their 


SEVENTEENTH ANNUAL SPRING MEETING 


Friday and Saturday, Pittsburgh Hilton 
March 27-28, 1981 Pittsburgh, Pa. 
FACULTY 
D. Jackson Coleman, M.D., New York Steven M. Podos, M.D., New York 
Richard H. Keates, M.D., Columbus Norman J. Schatz, M.D., Philadelphia 


GUEST OF HONOR 
A. EDWARD MAUMENEE, M.D. 


William Holland Wilmer Professor Emeritus (Active Staff) 
of Ophthalmology 
and 
Former Director, Department of Ophthalmology, 
The Wilmer Ophthalmological Institute 
The Johns Hopkins University School of Medicine 
and The Johns Hopkins Hospital, 
Baltimore, Maryland 





Dr. Maumenee will present the First Annual Harvey E. Thorpe Lecture 


FOR NURSES AND ALLIED OPHTHALMIC PERSONNEL 

A full day symposium on ‘The Role of the Nurse and the 
Technician in Ophthalmology," Saturday, March 28. 

Please indicate interest when responding for registration information. 


REGISTRATION FEES: 
Physicians — $150. (Meals included.) 
Residents — $75. (Meals included.) 


Approved for AMA Continuing Education Credit Category 1 
(12 Credit Hours) by the Pennsylvania Academy of Ophthalmology 
and Otolaryngology. 

For registration and Nurses' Symposium information, contact: 

Frank Cignetti, M.D. 

Program Co-Chairman, Spring Meeting 

Pittsburgh Ophthalmology Society 

2545 Mosside Blvd. 

Monroeville, Pa. 15146 

(412) 356-8815 
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* 2512 pages 
+ 2168 illustrations 


3 SUPERS VOLUMES 


VOLUME | 


PART ONE: ANATOMY 
1. Anatomy and Embryology of the Eye 
2. Anatomy of the Orbit 
3. Radiology in Ophthalmologic Diagnosis 
PART TWO: @PTICS AND REFRACTION 
4. Optics and Refraction 
PART THREE: ANTERIOR SEGMENT DISEASE 
5. infections of the Ocular Adnexa and Cornea 
6. The Cornea 
7. The Lens. Cataract, and Its Management 
8. Intraocular Lens 
9. Glaucoma 
10. Ocular Therapeutics 
11. Ocular Pharmacotherapy 


VOLUME I! 


PART FOUR: THE RETINA 

12. Clinical Physiology of the Retina 

13. Hereditamy Retinal and Choroidal Disease: 
Electroresinogram and Electro-oculogram Findings 

14. Fluorescein Angiography 

15. Retinal Examination and Surgery 

16. Photocoagulation and Cryopexy 

17. Retinoblastoma and Leukokoria 

18. The Phakomatoses 

19. Diabetic Retinopathy 

20. Periphera! Retinal 
Neovascularization—Differential Diagnosis 

21. Vascular 4nomalies-of the Retina 

PART FIVE: VITREOUS 

22. Vitreous and Vitreous Surgery 

23. Ultresoncgraphy 

PART SIX: UVEAL TRACT 

24. Anatomy. Congenital Anomalies, and Tumors 

25. Uveitis 


VOLUME Ill 


PART SEVEN: MEDICAL OPHTHALMOLOGY 

26. Ocular Manifestations of Selected 
Systemic*Diseases 

27. Genetics and Eye Disease 

28. Inborn Metabolic Disorders and the Eye 

29. Strabismus 

PART EIGHT: NEURO-OPHTHALMOLOGY 

30. Neuro-Ophthalmolcay 

31. The Optic Nerve 

PART NINE: DISEASES OF THE ORBIT 

32. Orbital amd Adnexai Tumors 

PART TEN: OCULOPLASTICS 

33. Basic Oculoplastic Surgery 

34. Enucleation and Evisceration 

35. Craniofacial Anomaiies 

PART ELEVEN: OCULAR EMERGENCIES AND 

TRAUMA 
36. Ocular Emergencies 
INDEX 


CLIP OUT AND MAIL THIS 
— NO-RISK COUPON TODAY ==> 
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A MAJOR 
ACHIEVEMENT 








OPHTHALMOLOGY 





Peyman, Sanders & Goldberg 
PRINCIPLES AND PRACTICE 


OF OPHTHALMOLOGY 


Why is PRINCIPLES AND PRACTICE OF OPHTHALMOLOGY destined to become a 
classic in the field? 

For these important reasons: 

SCOPE: All aspects of ophthalmology are discussed, from basic ocular anatomy to the most 
recent advances in research and innovations in surgery. 

ORGANIZATION: Arranged into large, well-defined subject areas, the text :s organized 
regionally, with pediatrics integrated throughout. Drugs, neuro-ophthalmology, and systemic 
disease pathology are given additional emphasis in separate sections. For maximum 
practicality, the chapter format is standardized. And each of the thirty-six chapters deals 
comprehensively with a single topic, from introduction and anatomy through medical and 
surgical therapies. 

COVERAGE: It offers the most contemporary diagnostic and surgical procedures in the 
most exacting detail. Step-by-step operative techniques are presented with exceptional clarity 
and thoroughress — including intraocular lens implantation, new methods of cataract 
surgery, and retinal-vitreous surgery. And you'll find this three-volume set to be beautifully 
illustrated, with over 2100 clinical photographs, radiographs, color plates, and extraordinary 
artists' illustrations. 

UNITY: Fully two-thirds of the text has been prepared by staff members of the esteemed 
Eye and Ear Infirmary of the University of Illinois at the Medical Center, Chicago. The 
remainder of the material comes from experts from all over the world, resulting in a reference 
that is both balanced in viewpoint and international in scope. 

From anatomy of the eye to retinal-vitreous surgery, PRINCIPLES AND PRACTICE OF 
OPHTHALMOLOGY is the most practical, complete, up-to-date reference available. 

By Gholam A. Peyman, MD, Prof. of Ophthalmology, Univ. of Illinois Abraham Lincoln School of 
Medicine. Chicago; Donald R. Sanders, MD, Chief of Ophthalmology, West Side VA Hospital; 
Assistant Prof. of Ophthalmology, Univ. of Illinois Abraham Lincoln School of Medicine; and 
Morton F. Goldberg, MD, Prof. and Head, Dept. of Ophthalmology, Univ. of Illinois Abraham Lincoin 
School of Medicine; Consultant, West Side VA Hospital, Chicago. Oct. 1980. 3 vo.. set: 2,512 pp., 
2.168 illus. $250.00. Order #7228-0. 


Yes! Please send me on 30-day approval: 


[] Peyman #7228-0 


[] CHECK ENCLOSED (SEND POSTPAID) 
O BILL ME (PLUS POSTAGE & HANDLING) 


Full Name. . 1 . E- 





Position & Affiliation 








Address 





City State Zip 
Prices differ outside US & are subiect to change. Arch of Oph 2/81 
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THE RETINA RESEARCH FUND OF ST. MARY'S HOSPITAL AND MEDICAL CENTER, SAN FRANCISCO 
announces SPRING 1981 


RETINA WORKSHOPS 


YOSEMITE NATIONAL PARK CARMEL VALLEY 
Ahwahnee Lodge, March 26, 27, 28, 1981 & Quail Lodge, May 21, 22, 23, 1981 












Course Instructors: Enrollment: Limited to 40 at each workshop 
Howard Schatz, M.D. 





Course Time: 3 days, 4 hours each day 


Lawence J. Singerman, M.D. Credit: 12 hours, AMA and CMA, 
Richard E. Goldberg, M.D. Category 1 






Subject: Practical problems and recent advances in the diagnosis, management, and treatment of 






retinal, macular, and vitreous diseases. Real case studies and photographs will be utilized in a 






problem-solving workshop atmosphere. 





For information and brochure call 415/921-4860 or write: Medical Staff Secretary, 
St. Mary's Hospital and Medical Center, 450 Stanyan, San Francisco, CA 94117 






BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 4, 1981 


Held in conjunction with the Northern California Universities: 







University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 
Stanford University 








Sections include Anatomy, Microbiology and Immunology, Pathology, Physiology, Biochemistry, Embryology and 
Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmology, Fluorescein Angiography, Optics and Theory of 
Refraction. 












Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, P. Egbert, A. Flach, M. Hall, 
J. Hetherington, Jr., S. Kramer, M. Marmor, D. Michaels, R. O'Connor, G. Paris, H. Schatz, A. Scott, R. Shaffer, R. 
Sogg, W. Stewart, P. Thygeson and many others on the faculty of 60. 







Tuition is $900.00. For further information and application forms, please write to J. W. Bettman, M.D., Division of 
Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. í 
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THIRD ANNUAL 
DALLAS SPRING OPHTHALMOLOGY SYMPOSIUM 
MARCH 13, 14, 15, 1981 
FAIRMONT HOTEL DALLAS, TEXAS 


VISITING FACULTY 


Leo Bores, MD Santa Fe Marshall Parks, MD Washington, DC 
Edward Cotlier, MD New Haven Gary Rogers, MD Columbus 


David Hiles, MD Pittsburgh Ronald Smith, MD Los Angeles 
Herbert Kaufman, MD New Orleans Walter Stark, MD Baltimore 


James Kingham, MD Tampa William Tasman, MD Philadelphia 
Donald Mousel, MD Reno 
DALLAS FACULTY 

Priscilla Berry, MD Everett Moody, MD 

Gary Fish, MD William Phelps, MD 

Dwain Fuller, MD William Snyder, MD 

William Hutton, MD David Stager, MD 

John Lynn, MD Albert Vaiser, MD 

TOPICS 
*REFRACTIVE SURGERY (Friday, March 13) 


Radial Keratotomy (Theory, Animal Studies, Technique, Human Results, Proposed Collaborative Study), Keratophakia, Keratomileusis, 
Epikeratophakia Intraocular Lenses 


*PEDIATRIC ANTERIOR SEGMENT SURGERY (Saturday, March 14) 


New Approaches to Congenital Cataracts, Subluxated Lenses, Secondary Membranes, Anterior Vitrectomy, Management of Pediatric 
Ocular Trauma 


*UPDATE ON RETROLENTAL FIBROPLASIA (Sunday, March 15) 
Histor:cal Perspectives, Differential Diagnosis, Medical Treatment, Surgical Treatment, Medical-Legal Implications 
Sponsored by: 
Children's Eye Care Foundation 
Presbyterian Hospital of Dallas 
Children's Medical Center 
Retina Foundation of the Southwest 
Texas Ophthalmological Association 
Accreditation—Category 1 
Fee—$250.09— includes course, luncheons, and evening activities 75.00 (Residents with letter from Department Chairman) 


For further information please write or call: 
A. Webb Roberts Center for Continuing Education 
3500 Gaston Avenue, Dallas, Texas 75246 
(214)820-2317 


Automatic Tangent $creen 


A time-saving, low-cost addition to your practice =- -—-------------------- 


e Autamatic random e Test progress i I Please send information on the Automatic Tangent Screen 
pattern stimulus monitoring and | Name _ 
presentation with retest simplified results ! 
capability. readout. | 
e Adjustable stimulus Microcomputer l 
intensity, duration and controlled for patient- i 
interval. administered | Phone: ) 


Address .— 


City =F i . State. 
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Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display invitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


m. ied " - 


plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (viderabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is unde” treat- 
ment. However, excretion of vidarabine in breast milk is Unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cel line). 
Thus far, in vivo studies have not been as conclusive, but taere is 
some evidence (dominant lethal assay in mice) that viderabine 
may be capable of producing mutagenic effects in male germ 
celis. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitrc. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated mal» mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine- reated 
animals than in the vehicle-treated controls. The increeses in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
Studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration) 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
Simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensatior, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defec’s, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should precluce any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately ome half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for ar addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture ` 
of solid and liquid petrolatum. UK 
PARKE-DAVIS 
Division of Warner-Lambert Ccmpany 


PD-JA-2320-1-P (5-78) Morris Plains, NJ 07950 


A LOGICAL HRST CHOICE FOR 
HERPES SIMPLEX 
r VIRUS KERATITIS 


VIRA-A 


vidarabine ophthalmic ointment), 3% 






Not only as effective but is also effective 

as IDU in treating in patients resistant or 
Herpes simplex virus < hypersensitive to or 
keratitis... intolerant of IDU* 


E^ c 
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«d No. of Fi E 
Clinical Evidence Sublects Description Respons E 
Vira-A 81 Previously 70 subj ects | E 
Controlled Trials untreated (86%)  — 

Vira-A 142 75% had been 101 subjects — 
Uncontrolled Trials resistant or- (71%) 2 
a. hypersensitive OMM-———— 
| to IDU TM ve 
NOTE: In the controlled and uncontrolled trials, 70 and 101 subjects, 
peitspectivey re-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative-free. 


i "*Data on file, Medical Department, Parke-Davis. 


— Please see prescribing information on preceding page. PARKE-DAVIS 
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A Division of J.L.M., Inc. 


Introducing 
Fully Skinned 


vos COMBI-PAC 
| For Further 
Protection 


COMBI-PAC — Each Pac contains 200 — 250 mg. Sodium 
Chloride U.S.P. Tablets and one preparation dispenser bottle. 
Packaged 12 Combi-Pacs per box. Priced at $26.40 per box, 
unit cost $2.20/Pac. Minimum order one box. 


SALT TABLETS — 200 — 250 mg. Sodium Chloride U.S.P. 
Tablets. Packaged 20 bottles per box. Priced at $35.00 per 
box, unit cost $1.75/bottle. Minimum order one box. 


PREPARATION BOTTLES — One ounce preparation dis- 
penser bottles. Packaged 20 bottles per box. Priced at 
$13.00 per box, unit cost $.65/bottle. Minimum order one 
box. 

HEAT DISINFECTION KIT — Stainless steel fixture & Nory|® 
plastic soft lens case. Packaged 6 heat kits per box. Priced at 
$36.00, unit cost $6.00/kit. Minimum order one box. 


VOLUME DISCOUNT: Orders of 15 boxes or more of any 
Marlin Products are discounted 10%. 


ORDER PREPAID: Save shipping costs or net 30 days FOB 
Mail checks to Tarzana, CA. Calif. residents add 696 


Sale : 
or order from: ales Tax 


23:9 M ENEP.. Box 284, Tarzana, CA 91356 


Saturday June 20, 1981 
St. Mary's Hospital 
in cooperation with the 
Canadian Implant Association 
The Queen Elizabeth Hotel 
MONTREAL QUEBEC CANADA 
LENS IMPLANT COMPLICATIONS 
RADIAL KERATOTOMY 
SURGERY FOR CORNEAL ASTIGMATISM 
Guest speaker: Professor Svataslav N. Fyodorov 
Speakers: 
Robert A. Azar, M.D. Leeds E. Katzin, M.D. 
Richard D. Binkhorst, M.D. Marvin Kwitko, M.D. 
Miles A. Galin, M.D. Steven Ostbaum, M.D. 
David A. Hiles, M.D. Casimir A. Swinger, M.D. 
Registration Fee: $125.00 
Recent innovations in anterior segment surgery has led 


to intense interest in these modalities. The symposium is 
intended to bring together noted authorities in these new 
surgical fields to explore and evaluate their potential. 
Pediatric lens implantation, errors in lens power calcula- 
tion, treatment of excess astigmatism, surgical treatment 
of myopia, treatment and prevention of lens implant 


complications will all be discussed. 
For information write: 
Dr. Marvin L. Kwitko, Program Chairman 
9991 Cote des Neiges Road, Suite 1 
Montreal, Quebec, Canada. H3T 1Y8 


FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


at als ct 
“~~ 7," a 


"OPHTHALMOLOGY 1981" 
JAMES E. BURRIS, M.D., PROGRAM CHAIRMAN 


EXTENDED WEAR LENSES 
Moderator: Frank B. Hoefle, M.D. 
Speakers: Joseph A. Baldone, M.D. 

Jorge N. Buxton, M.D. 
James J. Koverman 
Miguel Refojo, D.Sc. 


THYROID OPHTHALMOPATHY 
Moderator: Hampson A. Sisler, M.D. 
Speakers: Robert Chase, M.D. 

William Cooper, M.D. 
Robert Day, M.D. 
Joseph Ogura, M.D. 
Robert Schimek, M.D. 
John T. Simonton, M.D. 
Stephen Trokel, M.D. 


GLAUCOMA 

James E. Burris, M.D. 
Alfonse A. Cinotti, M.D. 
Max Forbes, M.D. 

G. Peter Halberg, M.D. 
Bernard Kronenberg, M.D. 
George Spaeth, M.D. 


Moderator: 
Speakers: 


INTRAOCULAR LENSES 
Moderator: John R. Finlay, M.D. 
Speakers: Leeds E. Katzen, M.D. 

Larry G. Leiske, M.D. 
Steven P. Shearing, M.D. 
John H. Sheets, M.D. 


ats 0%) als 
"<a 


AMA-CME Credits, Category 1: 16 


Conference fee: $200.00 (Luncheons included) 
Residents: $100.00 
(Luncheons included) 
Dinner Dance, Promenade Cafe, Rockefeller Center: 
$50.00 per person (approx.) 


For registration and further information, please write: 


Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York, 10003 


m 
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News and Comment 


Course.—The Retinal Vascular Cen- 
ter of the Wilmer Institute will cele- 
brate its llth anniversary with a 
course entitled “Diagnosis and Man- 
agement of Retinal Vascular and 
Macular Disorders.” This course will 
be held at Big Sky, Mont, July 12-17, 
1981. The course director is Dr Stuart 
L. Fine. For further information, 
write to Big Sky Course Coordinator, 
17 Turner, 720 Rutland Ave, Balti- 
more, MD 21205. 


Additional Speaker.—The national 
spring meeting of the West Virginia 
Academy of Ophthalmology and Oto- 
laryngology has added Dr Miles H. 
Friedlander to its list of guest speak- 
ers. 


Officers Elected.- At the annual 
meeting of the American Society of 
Ophthalmic Plastic and Reconstruc- 
tive Surgery in Chicago, the following 
officers were elected: chairman of the 
advisory board, John L. Wobig, MD; 
president, Allen M. Putterman, MD; 
president-elect, Dr A. Jan Berlin; vice- 
president, Dr Fay E. Millett; and exec- 
utive secretary, Dr Richard P. Car- 
roll. | 


Course. The Lenox Hill Hospital 
Department of Ophthalmology will 
hold a course on external diseases of 
the eye, April 9-10, 1981. For further 
information, contact Lori Dioszeghy, 
Department of Ophthalmology, Lenox 
Hill Hospital, 100 E 77th St, New 
York, NY 10021. 


1981 Meetings.— The Illinois Society 
of Ophthalmology and Otolaryngology 
will hold its 1981 meetings in Lincoln- 
shire, Ill, April 24-26, 1981, and in 
Bloomington, El, Oct 16-18, 1981. For 
further information, contact Dr Jerry 
N. Ringer, 1008 N Main, Bloomington, 
IL 61701. 


Research Funds.— The National Soci- 
ety to Prevent Blindness has research 
funds available for small feasibility 
studies that may lead to advances in 
blindness prevention. Investigators 
not currently financed by other 
research funds are invited to apply. 
Grants will not exceed $10,000 a year, 
but renewal applications are consid- 
ered for a second year. Applications 


„are accepted any time during the year. 
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Application forms and further infor- 
mation may be obtained by writing to 
the Committee on Basic and Clinical 
Research, National Society to Prevent 
Blindness, 79 Madison Ave, New York, 
NY 10016. 


Course.— The next semiannual oculo- 
plastic surgical dissection course by 
the New York Medical College, West- 
chester County Medical Center, will be 
held May 13-16, 1981. For further 
information, contact P. Tamkin, c/o 
Dr P. Guibor, 630 Park Ave, New 
York, NY 10021. 


Award Announcements.—Fight for 
Sight, Inc, announces the following 
awards approved by its Scientific 
Advisory Committee for funding dur- 
ing 1980-1981: 28 grants-in-aid (in- 
cluding two emergency awards), ten 
postdoctoral research fellowships, ten 
student fellowships, three departmen- 
tal awards; eight travel awards, and 
the continuation support to five chil- 
dren’s eye clinics. 

The closing date for receipt of appli- 
cation for funding during 1981-1982 is 
March 1, 1981. Appropriate applica- 
tions will be sent on written request to 
Fight for Sight, Inc, 139 E 57th St, 
New York, NY 10022. 


Vitrectomy Workshop.—4A  vitrecto- 
my workshop will be held by the 
Department of Ophthalmology of the 
Tulane University School of Medicine, 
March 27-28, 1981. This workshop will 
feature the Ocutome system. Dr 
James G. Diamond is the course direc- 
tor. For further information, please 
contact the Office of Continuing Edu- 
cation, Tulane Medical Center, 1430 
Tulane Ave, New Orleans, LA 70112. 


Symposium.—A_ three-day sympo- 
sium on selected topics in pediatric 
ophthalmology will be held at the 
DeSota Hilton Hotel, Savannah, Ga, 
March 23-25, 1981. Guest speakers will 
be Drs John T. Flynn, Marshall M. 
Parks, and William E. Scott. For 
further information, contact the Divi- 
sion of Continuing Education, Medical 
College of Georgia, Augusta, GA 
30912. 


Alumni Day.—The annual Alumni 
Day of the University of Chicago will 
be held March 4, 1981. The guest 
speaker will be Dr Irving H. Leopold 
from the University of California, 
Irvine. For further information, con- 
tact Karin Cassel, The Eye Research 
Laboratories, University ef Chi- 
cago, 939 E 57th St, Chicago, IL 
60637. 






Meeting.—The American Associa- 
tion for Pediatric Ophthalmology and 
Strabismus will held fs annual meet- 
ing May 7-10, 1981, at Walt Disney 


World, Orlando, Fla. For further 
information, contact Tricia Stevens, 
5700 W Grace St, Suite 109, Richmond, 
VA 23226. 


Meeting.—The annual winter meet- 
ing of the Utah Ophthalmological 
Soeiety will be held at Park City, 
Utah, Prospector Square, Feb 22-27, 
1981. The speakers will be Drs Richard 
Troutman, Bill Simco, and Walter 
Stark. For further information, con- 
tact Dr A. Thomas Williams, 715 E 
3980 S, No. 205, Salt Lake City, UT 
84107. 


Seminar.—The Mercy-Baptist Eye 
Foundation will hole a seminar on 
refractive surgery May 17, 1981. For 
further information, contact Eye 
Seminars, 621 8 New Ballas Rd, Suite 
343, St Louis, MO 63141. 


Postgraduate Cenvention.—The Ore- 
gon Academy of Ophthalmology will 
hold its next postgraduate convention 
March 5-7, 1981, at the Thunderbird- 
Jantzen Beach, Portland, Ore. The 
guest speakers will be Drs Walter 
Stark, H. Dwight Cavanaugh, Richard 
Troutman, and Randy Olsen. For 
further information, contact Joan 
Buck, Oregon Academy of Ophthal- 
mology’s Executive Office, PO Box 
12945, Salem, OR 97309. 


Meeting.—The spring meeting of 
the Pittsburgh Ophthalmology Soci- 
ety and the Department of Ophthal- 
mology, University of Pittsburgh 
Sehool of Medicine, will be held at the 
Pittsburgh Halton, March 27-28, 1981. 
The first annua! Harvey E. Thorpe 
lecture will be delivered by Dr A. E. 
Maumenee. For further information, 
contact Dr Frank Ciznetti, 2545 Mos- 
side Blvd, Menrcevilie, PA 15146. 


Closing Date for Applications.—Fight 
fer Sight, Inc, announces that the 
closing date for applications to be 
reviewed forits 1981-1982 award peri- 
od will be March 1, 1981. Application 
forms for student fellowships, post- 
doctoral research fellowships, grants- 
in-aid, departmental awards, travel 
awards (primarily for residents in 
ophthalmology), and a descriptive bro- 
chure are available on request. Fight 
for Sight, Inc, urges that such 
requests and any a«ditional informa- 
tion reach the organization in writing 
only. Inquiries shouid be addressed to 
Secretary, Fight for Sight, Ine, 139 E 
57th St, New York, NY 10022. 
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Correspondence 


Baring of the Circumlinear Vessel 
Associated With Optic Nerve Pits 


To the Editor.-In a recent article 
(ARCHIVES 1980;98:865-869) entitled 
“Baring of the Circumlinear Vessel: 
An Early Sign of Optic Nerve Dam- 
age,” Herschler and Osher have 
described a new sign of early optic 
dise change (baring of the circumlin- 
ear vessel), which they believe occurs 
before the evolution of detectable 
visual field deficit and predates any 
other previously described ophthal- 
moscopie criteria for glaucomatous 
cupping. They also state that this sign 
may infrequently be associated with 
cupping caused by optic atrophy from 
neurologic or retinal disease. 

We wish to present the case of a 
46-year-old woman who has a bared 
circumlinear vessel in the right eye 
associated with a congenital optic pit. 
The intraocular pressure has consis- 
tently been below 20 mm Hg in both 
eyes and no field defect was evident in 
either eye. The left optic disc was 
normal (Figure). 

We believe that this case illustrates 
an interesting exception to the find- 
ings described by Herschler and Osh- 
er, as it represents an example of 
baring of the circumlinear vessel in 
the absence of glaucomatous disc 
change or cupping caused by acquired 
optie atrophy secondary to retinal or 
neurologic disease. 

FREDERICK S. MIKELBERG, MDCM 
JOHN F. MORGAN, MD, FRCS(C) 
Kingston, Ontario 


In Reply.—Drs Mikelberg and Morgan 
were kind enough to send me disc 
photographs of the patient whom they 
describe. 

I certainly would like to congratu- 
late Drs Mikelberg and Morgan on 
pointing out the baring of the circum- 
linear vessel present in their patient 
who has what they suspect to be a 
congenital pit of the optic nerve. 

In the original article, Dr Osher and 
I stressed the fact that we believed 
baring of the circumlinear vessel was 
a definite sign of abnormality. It was 
our opinion that it represented an 
acquired problem. If the patient pre- 
sented by Drs Mikelberg and Morgan 
truly has a congenital defect of the 
optic nerve, this would obviously be an 
exception to what we previously had 
believed, and congenital abnormali- 
ties of the optic nerve would have to 
also be included in the differential 
diagnosis of baring of the circumlin- 
ear vessel. However, optic nerves with 





Left, Abnormal right optic disc; right, normal left optic disc. 


this appearance have recently been 
believed by some to represent ac- 
quired anomalies. Radius et al' de- 
scribed pitting of the optie nerve in 
association with glaucoma and Lichter 
and Henderson? described optic nerve 
infarctions that resulted in the ap- 
pearance of a pit in the optic nerve. 
In summary, I wish to thank Drs 
Mikelberg and Morgan for bringing to 
our attention baring of the circumlin- 
ear vessel associated with a pit in the 
optic nerve. The original description 


of baring of the circumlinear vessel in 
association with glaucoma and ac- 
quired retinal or neurologic disease 
should be expanded to include optic 
nerve pits. 
JONATHAN HERSCHLER, MD 
Tucson, Ariz 


1. Radius R, Maumenee AE, Green WR: Pit- 
like changes of the optic nerve head in open- 
angle glaucoma. Br J Ophthalmol 197852:389- 
393 


2. Lichter PR, Henderson JW: Optic nerve 
infarction. Am J Ophthalmol 1978;85:302-310. 





Steroid Treatment of Optic Neuritis 
To the Editor.—Neuro-ophthalmic 
opinion seems to discourage the rou- 
tine use of steroids in optic neuritis. 
Three well-designed controlled studies 
are generally cited in support of this 
opinion.'? All three studies were lim- 
ited by sample size. 

The number of patients seen for at 
least six months in these studies 
ranged from 44 to 54. The patients 
were divided more or less equally into 
treatment and control groups. Thus, 
the individual group sizes varied from 
2] to 28. Let us assume, for a moment, 
that each group size was 30. What 
would be the chance of missing a 
clinically significant effect of steroids 
in a study of this size? We assume that 
the clinical attribute of interest is 
recovery to 20/20 visual acuity within 
six months after the acute attack; we 
know that this occurs in about 70% of 
untreated cases.* We believe a clinical- 
ly significant effect of steroids would 
be to increase the recovery rate to 
8576. Such an effect might persuade 
most physicians to use steroids rou- 
tinely in optic neuritis. We chose Fish- 
er's exact test at the 5% significance 
level as our statistical test. Tables 
have been published? that give the 
probability of rejecting the null hypo- 
thesis in this sort of study. If the 
group size is 30, if the control recovery 
rate is 67%, and if the treatment 
recovery rate is 85%, them there is a 
27.1% chance of finding the difference 
between the control and treated 
groups. This means that there is a 
72.9% chance of failing to detect this 
hypothetical benefit of treatment. 


The chance of missing lesser benefits 
from steroids would be higher yet. 
The chance of failure in such a study 
can be decreased by increasing the 
sample size. How many patients 
should be studied if we wish a 90% 
chance of detecting a true difference 
at the 5% significance level? A stan- 
dard statistical equation? yields an 
answer of 157 subjects in each group 
(treatment and control) if the control 
recovery rate is 70% and steroids 
improve this rate to 85%. A better idea 
of the sample size needed could be 
obtained by examining the raw data 
from the three published studies. 
Optic neuritis is a common disease, 
but few physicians will see 314 new 
cases in any reasonable length of 
time. Perhaps a cooperative study is in 
order. Until such a study is done the 
efficacy of steroids in the treatment 
of optic neuritis remains debatable. 
TERRY A. Cox, MD 
ROBERT F. WooLson, PHD 
Iowa City 


1. Rawson MD, Liversedge LA: Treatment of 
retrobulbar neuritis with corticotrophin. Lancet 
1969;2:222. 

2. Bowden AN, Bowden PMA, Friedmann AJ, 
et al: A trial of corticotrophin gelatin injection in 
acute optic neuritis. J Neurol Neurosurg Psy- 
chiatry 1974;37:869-873. 

3. Gould ES, Bird AC, Leaver PK, et al: Treat- 
ment of optic neuritis by retrobulbar injection of 
triamcinolone. Br Med J 1977;1:1495-1497. 

4. Perkin GD, Rose FC: Optic Neuritis and Its 
Differential Diagnosis. Oxford, England, Oxford 
University Press, 1979, p 196. 

5. Huntsberger DV, Leaverton PE: Statistical 
Inference in the Biomedical Sciences. Boston, 
Allyn & Bacon Inc, 1970, pp 245-248. 


r 


6. Sommer A: Epidemiology and Statistics-for ym 


the Ophthalmologist. Oxford, England, Oxford 
University Press, 1980, p 65. 


THIRD CANADIAN CONTACT LENS 
CONFERENCE 
TORONTO, CANADA 


Sponsored by Ophthalmic Educational Seminars 
in cooperation with the Contact Lens Association 
of Ophthalmologists, Inc. (USA) and Centennial College 


Four Seasons Yorkville Hote! 
in the fashionable Bloor-Yorkville area, Toronto 
FRIDAY AND SATURDAY, MAY 1st AND 2nd, 1981 


Plus added Cataract and Intraocular Lens meeting 
Sunday, May 3rd, 1981 


OUTSTANDING INTERNATIONAL GUEST FACULTY: 


Maxwell K. Bochner Memorial Lecture: HERBERT KAUFMAN, M.D., NEW ORLEANS 
Overseas Visiting Lecturer: THOMAS SPRING, M.D., MELBOURNE, AUSTRALIA 


James Aquavella, M.D., Rochester, N.Y. G. Peter Halberg, M.D., New York, N.Y. 
Joseph Baldone, M.D., New Orleans, LA. Jack Hartstein, M.D., St. Louis, MO. 
Ronald Barnet, M.D., Phoenix, AZ. Richard Keates, M.D., Columbus, OH. 
Elliott Blaydes, M.D., Bluefield, WV. Kenneth Michaile, M.D., Philadelphia, PA. 
Henry Brent, M.D., Toronto, ONT. John Morgan, M.D., Kingston, ONT. 
Albert Cheskes, M.D., Toronto, ONT. Bernard Slatt, M.D., Toronto, ONT. 
Oliver Dabezies, M.D., New Orleans, LA. Joseph Soper, F.C.L.S.A., Houston, TX. 
William Dixon, M.D., Toronto, ONT. Harolc Stein, M.D., Toronto, ONT. 
Gerald Feldman, Ph.D., San Diego, CA. Charles Titus, M.D., Rochester, N.Y. 

Ellis Gruber, M.D., Rochester, N.Y. Sigmund Vaile, M.D., Toronto, ONT. 


This conference will include the latest advances in contact lens technology, gas permeable lens, fitting and care systems for extended wear lenses, problem 
solving for both hard and soft contact lenses, orthokeratology, the management of high astigmatism and keratoconus with contact lenses and surgical 
alternatives for correcting myopia. 


Advanced registration fee for Contact Lens Conference May 1 & 2, 1981 $150.00 (Residents $50) 
Added Cataract and Intraocular Lens Update May 3, 1981 $50.00 


This conference is approved for 11 hours AMA-CME credit, category | 


For information write: Dr. HAROLD STEIN, CHAIRMAN 
170 Bloor Street West 
The Park Plaza Hotel 
Toronto, Canada 
M5S 1T9 


MICHIGAN OPHTHALMOLOGICAL SOCIETY 
13th Arnual Summer Conference 


July 26-29, 1981 4 NS 


GRAND HOTEL 


Mackinac Island, Michigan 
Guest Speakers: 


J.J. Rowsey, M.D. pe r dl 
Richard A. Thoft, M.D. EIS an: 
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Louis A. Wilson, M.D. PERMA TWEEZ* ELECTROLYSIS INSTRUMENT 


Theme: This permanent hair remover features the original pat- 
ented self-correcting needle. Battery operated instrument 
“Cornea—New & Controversial Ideas" sterilizes itself when current flows. Ne-puncture safety 
feature also helps prevent infection. Simple enough to 
Registration: be used by laymen (for cosmetic purposes only). 


Thousands of units sold for such varied professional 
US application as removal of inverted elashes to cos- 
$100 Physician iet usa. m 


$ 50 Resident Clinically tested (capy on request). 
Contact: PERMA TWEEZ & ATTACHMENT $22.95 


Margot A. Surridge O Invoice after 30 days 


Michigan Ophthalmological Society O Check enclosed 
302 Eastland Professional Bldg. 30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


Harper Woods, Michigan 48225 GENERAL MEDICAL CO., DEPT AO-130 
(313) 839-3011 1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


CME Credit: DR. 
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Light Weight 
Light Bright | 


This truly light bright, light weight, balanced ophthalmoscope pro- 
vides the ultimate in wearing comfort for the examiner — in his of- 
fice, on rounds, in the operating room. Its cold light halogen light 
source runs cool, provides true colors and exceptional bright- 
ness. Pupillary distance settings are positive. 


The examiner may use this versatile scope with a table or 
wall mounted transformer, or rechargeable nickel cadmium 
battery pack on belt clip for portability. Dust sealed op- 

tics are shock mounted to withstand rugged use. Clin- 

itex lamp is pre-focused, centers automatically, and 

can be changed without tools. 


The instrument, complete with AC and DC power 
supplies, filters, dual teaching/observation mir- 
ror, scleral depressor, and fundus charts, 

can be stored and carried in a cushion- 

ed attache case. 


clinitex division 
cooper medical devices corp. 


183 Newbury Street 
Danvers, MA 01923 U.S.A 
Phone: 617-774-0415 
cable clinitex/danvers 
telex 6817116 CLNTX UW 
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CORTISPORIN 


Ophthalmic Suspension Sterile Ophthalmic Ointment Sterile 


(polymyxin B-neomycin- 
hydrocortisone) 


The choice ophthalmic 
preparation, Cortisporin® 
Cphthalmic Suspension 
(Sterile) and Cortisporin® 
Cphthalmic Ointment 
(Sterile) are promoted to 
ophthalmologists only. 


The broad therapeutic 
spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which 
act against susceptible 
bacterial pathogens 


(polymyxin B-bacitracin-neomycin- 


hydrocortisone) 


Patients also find relief 
from high cost. The two 
sterile forms provide con- 
venient day and night 
coverage at lower cost than 
most other brands of 
similar activity. 


commonly involved in the 
ophthalmic infections 
accessible to topical 
therapy. Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs and 
symptoms of inflammation, 
and inhibits corneal 
neovascularization. 


CORTISPORIN® Ophtkalmic Suspension Sterile 

(Pelymyxin B—Neomycir—Hydrocortisone) 

Each cc. contains: Aerosporin® (Polymyxin B Sulfate), 10,000 units, neomycin sulfate 
(ecuivalent to 3.5 mg. neemycin base), 5 mg., hydrocortisone, 10 mc. (196), thimerosal 
(preservative), 0.001%. 

The vehicle contams the inactive ingredients cetyl alcohol, glyceryl monostearate, 
liquid petrolatum, pelyoxv! 40 stearate, propylene glycol and purified water. 


HOW SUPPLIED: Bottle ef 5 cc with Sterile Dropper 


CORTISPORIN *-QOphtsalmic Ointment Sterile 

(Pelymyxin B—Bacitraci-—Neomycin—Hydrocortisone) 

Each gram contains: Aerssporin* (Polymyxin B Sulfate), 5,000 units, bacitracin zinc 
408 units, neomycin sulfase 5 mg (equivalent to 3.5 mg neomycin base), hydrocortisone 
10 mg (196), special white petroiatum qs 


HOW SUPPLIED: Tube c % oz with ophthalmic tip. 





INDICATIONS: Basec on a review of these drugs by the National Academy of 
Scierces—Nat:onal Research Council and/or other information, FDA has classi- 
fied tne indications as follows: 

“Possibly” effective For the treatment of nonpurulent bacterial infections of the 
eye due to organisms sensitive to the antibiotic ingredients of the drugs and when 
the anti-inflammatoryactiomof the hydrocortisone is indicated as in nonpurulent 
bacterial, allergic. vernal and phlyctenular conjunctivitis; nonpurulent blepharitis; 

»interstitial, sclerosing, postoperative or acne rosacea keratitis; superficial 
chemical and therma! burns of the cornea. 

Final classifticatior of the less-than-effective indications requires further 
investigation. 








CONTRAINDICATIONS: These products are contraindicated in acute purulent con- 
junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella: and conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components. 


PRECAUTICNS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves, posterior subcapsular cataract 
formation, cr may aid in the establishment of secondary ocular infectiens from 
fungi or viruses liberated from ocular tissues It is advisab'e that intraocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topica! steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures should be taken if this occurs. 


ADVERSE REACTIONS: Articlessin the currentmedical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The poss bility of such a reaction 
should be borne in mind. 


Complete literature available on request from Professional Services Dept. PML. 


Burroughs Wellcome Co. 
Ax Research Triangle Park 
Wellcome North Carolina 27709 
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APRIL 9th & 10th, 1981 


LENOX HILL HOSPITAL 
New York City 


THE RED EYE 
DIAGNOSIS AND MANAGEMENT 


This seminar will be devoted to a comprehensive overview of the diagnosis and management of the Red Eye 
resulting from external and intraocular infections and inflammations. A distinguished panel of experts will discuss 
the latest advances in the diagnosis, pathogenesis and treatment, emphasizing the practical aspects of 
management. Clinical case problems submitted by panelists and audience will be analyzed at each session. 


| | FACULTY: 
Jules L. Baum, M.D. 
Stuart |. Brown, M.D. 


Robert S. Coles, M.D. 
Richard K. Forster 


REGISTRATION FEE: $200.00 
FOR INFORMATION WRITE: 


Peter Laibson, M.D. 
Bruce Ostler, M.D. 
Michael B. Starr, M.D. 
Frederick H. Theodore 


Residents: $75.00 





i 





Lori Dioszeghy 

Department of Ophthalmology 
Lenox Hill Hospital 

100 East 77th Street 

New York, New York 10021 


—ANNOUNCEMENT— 


Bausch & Lomb SOFLENS Division 
External Disease Fellowship 


Stipend: $15,000.00 per year 
Number: 2 


Requirements: 


1) Curriculum vitae and bibliography 

2) Preceptor and site of fellowship 

3) Summary of proposed project 

4) Deadline for application is April 15, 1981 


Selection Committee: 


Walter Stark, M.D., Johns Hopkins University 
Denis M. O'Day, M.D., Vanderbilt University 
Edward L. Shaw, Phoenix, Arizona 


Contact: 


Walter Stark, M.D. 

Johns Hopkins University 
School of Medicine 

601 North Broadway 
Baltimore, Maryland 21205 


**This course is approved for 16 credit hours in Category 
, towards the Physicians Recognition Award of the 
M.A. 


THE UNIVERSITY OF SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 


Presents a 


POSTGRADUATE COURSE 


DIAGNOSIS AND MANAGEMENT OF MACULAR 
AND RETINAL VASCULAR DISEASES 


GUEST FACULTY USC FACULTY 
Alan C. Bird, M.D., FRCS Kenneth R. Diddie, M.C. 
August F. Deutman, M.D. Zdenek Gregor, FRCS 
Ronald G. Michels, M.D. Richard R. Ober, M.D. 
Stephen J. Ryan, M.D. 


The course is oriented for the practicing clinician. “he 
common, but leading, causes of visual loss, e.g., senile 
macular degeneration, diabetic retinopathy, etc., will be 
considered in detail as well as a wide range of fundus 
disorders. The clinical presentations and diagnostic eval- 
uations will be well illustrated with color photographs, 
fluorescein angiography, and other diagnostic tests. The 
prognosis of the natural course as well as the indications 
for treatment will be discussed. The results, complica- 
tions, and contraindications will be emphasized. Informal- 
ity with free interchange will characterize the meeting. 
JUNE 20-27, 1981—MAUNA KEA BEACH HOTEL 


—KAMUELA, HAWAII 
28 Category | AMA/CMA hours Tuition: $350.00 


For further information please contact: University of Southern California, 
Scheol of Medicine, Postgraduate Division, 2025 Zonal Avenue, Los 
Angeles, CA 90033. Phone (213) 224-7051. 





Have you broken the habit 
of prescribing the expensive brand of 
d Pilocarpine? 


Habits are being broken everyday. 

Many ophthalmologists have broken the expensive Isopto® Carpine 
(pilacarpine HCI) prescribing habit and now prescribe Pilocar® (pilocarpine 
HCl) Have you? Breaking this habit could result in substantial savings for 
your patients. 

For example, you may be able to save your patients up to 4096 on every 
new and refill prescription when you specify Pilocar ? Twin Pack vs 
Isopto Carpine. This savings, on a yearly basis, could be equivalent to a 
free office visit for your patients. And , when you consider that both Pilocar 
ophthalmic solution and the “Isopto” brand have the same active ingredient, 
why should your patients have to pay more? 

N>w is the time to break the habit of prescribing the expensive brand of 
pilocarpine. Prescribe Pilocar. Your patients could receive a financial reward 
of 4696 savings on every prescription. 


PILOCAR' 


(pilocarpine HCI) 
Every Rx is like writing your patient a check. 


c 
(OoperVision 


CooperVision 
PO. Box 367 
San German, Puerto Rico 00753 USA 


INDICATIONS: For use as e@miotic in the treatment of chronic (open angle) glaucoma. May be used to lower intraocular pressure prior to surgery for acute glaucoma. Also indicated to neutralize 
the effects otmydriatics *»llowing surgery or ophthalmoscopic examination. CONTRAINDICATIONS: Hypersensitivity to any of the components. ADVERSE REACTIONS: Slight ciliary spasm with 
temporory reduction in viswal acwity. Sensitization of the lids or conjunctiva may occur. DOSAGE AND ADMINISTRATION: The initial dose is one or two drops. This may be repeated up to six 
tnes daily. The frequency-of instillation ond the concentration of PILOCAR are determined by the severity of the Glaucoma and miotic response of the patient. Sterile solutions are available in 
concentrations of 0.5%, 196, 296, 3%, 4%, and 696 Pilocarpine HCl. During acute phases, the miotic must be instilled into the unaffected eye to prevent an attack of angle closure 
* glaucoma. HOW SUPPLIED- Pilocar Twin Pack each containing 2-15 ml plastic squeeze dropper tip bottles; Pilocar single 15 ml plastic squeeze dropper tip bottles. 


© CooperVision Pharmac»uticals Inc. 1980 9/80 80-5-0418 R. 
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STRABISMUS SURGERY 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
APRIL 23 and 24, 1981 


tv tS ts. 


A comprehensive course emphasizing up-to-date oper- 
ative indications, techniques and post-operative man- 
agement in the surgery of strabismus. 


FACULTY 
DIRECTOR—JOHN S. HERMANN, M.D. 


ANTHONY R. CAPUTO, M.D. 
HOWARD EGGERS, M.D. 

PHILIP KNAPP, M.D. 
DONELSON R. MANLEY, M.D. 
ROBERT C. REINECKE, M.D. 

SARA SHIPPMAN, C.0. 

SUZANNE VERONNEAU-TROUTMAN, M.D. 


LECTURES, FILMS and VIDEO-TAPES 
AMA-CME Credits, Category 1: 16 


Registration fee: $200.00 Limited enrollment 
For registration and additional information, 
please write: 


Jane Stark, Registrar 

Post Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 


THE CHICAGO OPHTHALMOLOGICAL SOCIETY 
PRESENTS 


THE THIRTY-THIRD 
ANNUAL CLINICAL CONFERENCE 


MAY 22 & 23, 1981 
THE DRAKE HOTEL, CHICAGO, ILLINOIS 
PRELIMINARY SPEAKER PROGRAM 


THOMAS M. AABERG M.D. 
Milwaukee, Wisconsin 


JOEL S. GLASER, M.D. 
Miami, Florida 


JOHN HETHERINGTON, JR., M.D. 
San Francisco, California 


CHARLES E. ILIFF, M.D. 
Baltimore, Maryland 


ARTHUR J. JAMPOLSKY, M.D. 
San Francisco, California 


HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 


STEPHEN J. RYAN, M.D. 
Los Angeles, California 


ALSO PRESENTING 


THE THIRTY-SEVENTH 
ANNUAL GIFFORD MEMORIAL LECTURE 


ARNALL PATZ, M.D. 
Baltimore, Maryland 
“Approved for CME-Category 1 Credit 


PROGRAM CHAIRMAN 
DAVID H. ORTH, M.D. 
Chicago, Illinois 


REGISTRATION FEE: $175.00 "Registration After April 15th 
Conference Cost $200.00 


Includes dinner dance, two luncheons, 
coffee breaks 


INFORMATION & REGISTRATION 


Jerry Glotzer, Field Representative 
CHICAGO OPHTHALMOLOGICAL SOCIETY 
515 N. Dearborn Street 

Chicago, IL 60610 

Phone: (312) 670-2581 


| 





For the best 





Slit Lamp... 





When it comes to providing the best possible 
patient care, the real thing is needed, the 
best possible Slit Lamp... the SL-900® by 
Haag-Streit. To experience optical resolution 
as it really should be... to observe details 
with the truly finest slit system... and to arri- 
ve a: an unquestionably assured diagnosis, 
rely on the original. The finest skills can only 
be excercised with the finest instruments. 
Such instruments cost more because they do 
more. Over 10,000 U.S. Haag-Streit SL-9009 
users know what this means. If you don't, 
mowe up now to the original. Contact us for 
full details on the SL-900® and a free copy of 
Haag-Streit's book, «On Slit Lamp Microsco- 
py». or get in touch with your local Haag- 
Stre:t distributor. 






possible results.. 


the best possible 


the SL.900* 





Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201) 445-1110 










If You're Looking 


For a New Practice 
Opportunity ... 


.. Or Looking For 


These two AMA Registers are your 
best source of information. 


Published quarterly by the AMA Physicians' Place- 
ment Service, they are the only comprehensive na- 
tional listings of practice opportunities and physicians 
seeking new positions. 

The Opportunity Placement Register contains 
listings of thousands of available practice oppor- 
tunities, indexed by location, type of practice, area of 
specialization, and other data. 

The Physician Placement Register contains the 
coded vitae of thousands of physicians seeking new 
practice opportunities, indexed by specialty and type 
of practice preferences, current professional status, 
and other data. 

For further information and a registration package, 
use the appropriate coupon below for the Register you 
desire. 





















PHYSICIAN 
PLACEMENT 


REGISTER 


Americ ] 
an Medical Association 


Ph ians' 
YSicians Placement Service 





Ameri 
can Medical Association 


Physicianc: 
YSicians Placement Ser vi 
ce 









Department 






ofA ] 
Pplieg Medical Systems 






of i 
APplieg Medical Systems 








Physicians’ Placement Service 
American Medical Association 
P.O. Box 10012/Chicago, IL 60610 


Physicians’ Placement Service 
American Medical Association 
P.O. Box 10012/Chicago, IL 60610 


- 
| 
| 
| 

YES, | am seeking the services of a physician. Please | 
send me the AMA PHYSICIAN PLACEMENT | 

YES, | am interested in a new practice opportunity. REGISTER, along with registration information. 

Please send me the AMA OPPORTUNITY PLACE- | 

| 
| 
| 
| 
| 
| 
f 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| Name 
| 
| 
| 
| 
| 
| 
| 
| 


MENT REGISTER, along with registration information. 
Name Organization 
Address Address 
City City 
State/Zip State/Zip 
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Books 


Current Ocular Therapy. edited by Frederick 
T. Fraunfeléer, MD, and F Hampton Roy, MD, 
647 pp. Phitadeiphia, WB Saunders Co, 1980. 


i This book represents a unique 

` endeavor in ophthalmic therapeutics. 
Patterned after similar books in other 
specialties, it cowers in an encyclope- 
dic fashion almost all ophthalmologic 
and systemic dieases affecting the 
ocular system. A 'ter a short introduc- 
tory statement en the nature of the 
disease, the therapeutic approaches 
and prophylactic measures are dis- 
cussed. Thisis fc:lowed by a short and 
concise bibliography. 

About 300 authors have contributed 
to this volume, and they come not only 
from the Unitec States and Canada, 
but also from Europe, Latin America, 
and Asia. A number of them are not 
ophthalmologists, but are internists, 
dermatologists, surgeons, immunolo- 
gists, physielogists, etc. 

Within the tert only generic names 
are used, but there is a list of drugs 
attached that gi-es also the numerous 
proprietary and trade names. For all 
medications, the preparations avail- 

. able and usual dosages are indicated. 
" This is a superb reference book and 
shouid be of tremendous help to any 
practicing ephtkalmologist. It proba- 
bly should be cn the desk of every 
ophthalmolegist who treats patients. 
FREDERICK C. BLopr, MD 
Iowa City 


Recent Advances on the Lacrimal System, by 
Mitsuhiro Yamaguchi, 264 pp, with illus, Asahi, 
Japan, Asahi Evenimg News, 1980. 

This work is a collection of papers 
presented at the Third International 
Lacrimal Symposium at the 23rd 
International Congress of Ophthal- 
mology conducted at Kyoto, Japan, in 
` 1978 Authors ‘rom many countries 

presented various diagnostic and sur- 

gical approaches to lacrimal problems. 

The majority ef the papers contain 

information avzilabie in current texts 

on the diagnosis and management of 
lacrima! problems. Several papers 
report interesting new research in 
this field. One paper, “Sympathetic 

Innervation aad Its Physiological 

Function in Rabbit Lacrimal Gland,” 

shows the rabbit lacrimal gland is 

controlled by dval innervation (acetyl- 

choline and  -ateeholamines). This 

work confirms “hat the lacrimal gland 

is under both parasympathetic and 
sympathetic control 

b Another interesting paper, "Spon- 

taneous Openirz Rate of Congenitally 

¢Bloekec Nasolacrimal Ducts,” empha- 
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sizes that a large number of nasolacri- 
mal ducts are closed at the time of 
birth and open spontaneously during 
the first few weeks of life. 

A number of papers in this eollec- 
tion describe the surgical techniques 
of dacryocystorhinostomy, conjuncti- 
val dacryocystorhinostomy, and cana- 
licular repair. 

In the last chapter, the editor sum- 
marizes the previous papers and pre- 
sents some of his own innovatiwe work 
in this area. He comments on our 
present strengths and weaknesses 
regarding the diagnosis and manage- 
ment of lacrimal disorders. 

This book makes it obvious that 
there are still many unsolved prob- 
lems regarding the lacrimal secretory 
and excretory systems. As indicated 
by the editor, despite the many excel- 
lent papers throughout the Third 
International Lacrimal Symposium, 
there were few with new information 
on the anatomy, physiology, or the 
biochemical composition of the lacri- 
mal structures and the tears. Certain- 
ly our understanding of the physiol- 
ogy and biochemistry of the lacrimal 
system and its relationship to-disease 
states of the eye is in its infancy and 
more research is necessary. 

This book is a good record of the 
papers presented at this meeting and 
is recommended to those interested in 
lacrimal disorders. 

RICHARD L. ANDERSON, MD 
Iowa City 


Advances in Ophthalmology, vol 41, edited by 
E. B. Streiff, 216 pp, with illus, $96, Basel, 
Switzerland, S Karger AG, 1980. 


This volume contains a chapter 
about congenital glaucoma by Dr S. 
Lalive d’Epinay from the University 
of Zurich. This eontribution is in Ger- 
man and represents a superb summa- 
ry of our knowledge on this subject. 
The evaluation is based on a series of 
light and electron microscopic exami- 
nations of the developing chamber 
angle. Trabeculectomy biopsy speci- 
mens were available from 19 eyes with 
primary hydrophthalmos. In almost 
half, a Schlemm’s canal was found. 
This usually represented a gcod prog- 
nostic sign. In addition, 13 biopsy 
specimens from secondary congenital 
glaucomas also were examined. These 
included patients with Sturge-Weber 
syndrome, Lowe's syndrome, muco- 
polysaccharidosis, etc. 

A short contribution in German 
deals with the anesthesiology neces- 
sary to insert intraocular lenses. 


The third contribution is a report by 
the Committee on Vision of the 
Assembly of Behavioral and Social 
Sciences of the National Research 
Council. This report describes the rec- 
ommended standerd procedures for 
the clinical measurement and specifi- 
cations of visual acuity. The commit- 
tee recommended the use of the Land- 
olt ring as a primary standard opto- 
type. Other kinds of optotypes may be 
used but must yield results that are 
commensurate with the results ob- 
tained with the Landolt rings. Addi- 
tionally, the committee recommended 
metric designatiors and the use of 4 m 
as test distance. 

The final contribution is a report on 
a workshop on the role of psychophy- 
sies and physiologic opties in ophthal- 
mie diagnosis and evaluation of 
patients’ conditions. This workshop 
was organized by the National Eye 
Institute and conducted in Bethesda, 
Md, in 1976. 

FREDERICK C. BLopa, MD 
Iowa City 


Radiant Energy and the Eye, by Sidney Ler- 
man, 352 pp, with illus, $42.50, New York, Mac- 
milian Publishing Co Inc, vol 1, 1980. 


Clinicians, physiologists, physicists, 
and others share 2 common interest in 
the eye and radiant energy. No organ 
is as attuned to receive and to suffer 
the harmful effects of radiation as the 
eye. The cornea is at risk to exeessive 
ultraviolet (UV) and ionizing radia- 
tion, the lens te multiple forms of 
radiation (thermal, microwave, ioniz- 
ing, and even visible), while the retina 
is especially susceptible to focused 
radiation, such as excessive visible 
and infrared portions of the spectrum. 
Fer anyone not involved in research in 
this area or who does not have a 
background in the relevant sciences, 
the subject has become increasingly 
confusing with the burgeoning litera- 
ture. 

The present text goes a long way 
toward mitigating, if not solving, the 
confusion. The editor, Sidney Lerman, 
is a clinically oriented investigator. 
His five collaborators are frem the 
fields of chemistry, biochemistry, ra- 
diobiology, and experimental biology. 
The result is a text that spans a wide 
field. Chapter 1 is concerned with the 
fundamentals o? energy absorption 
and their biologic effects. It is an 
introduction to the vernacular and 
concepts of modern molecular radio- 
biology. It may be a standard review 
for investigators but will be an 
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updated learning experience for most 
clinicians. For me, it was an especially 
informative section. 

Chapter 2 is oriented along lines 
just the reverse of chapter 1. Here the 
morphologie and physiologie charac- 
teristies of the eye are presented in 
considerable detail. The clinieian will 
find it a standard review while other 
scientists will find it an authoritative 
source of information on the structure 
and function of various parts of the 
eye. Surprisingly, no mention is made 
of the heat-dissipating function of the 
vascular choroid. In chapter 3, the 
senior author comes into his own. 
After a theoretical and practical dis- 
cussion of UV keratopathy, Lerman 
presents, in detail, the photochemistry 
of the lens and senile cataract. The 
progressive yellowing of the lens 
nucleus with age results in concor- 
dantly greater absorption of the UV 
and of the short-wave end of the visi- 
ble spectrum. These lens chromo- 
phores together with tryptophan and 
other protein-bound fluorogens in the 
lens are conceived as serving a useful 
filtering purpose, but they may also 
play an accelerating role for the age 
changes that culminate in cataracts. 
Specifically, the absorbed UV radia- 
tion results in a transformation of 
energy that must be dissipated to 
prevent untoward biochemical effects. 
The physical and biochemical implica- 
tions of these processes and the natu- 
ral safeguards that preserve the func- 
tional integrity of the normal lens are 
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presented in detail. Possible UV 
effects on the retina are given short 
shift, and properly so, since only small 
portions of this spectral region filter 
through to the back of the eye. Nev- 
ertheless, certain photosensitizers 
may enhance the UV effects to theo- 
retically hazardous degrees for all the 
ocular structures. Thus we have the 
keratopathy and retinopathy in pa- 
tients receiving long-term phenothia- 
zine therapy, and the potential source 
for cataracts in patients receiving 
psoralens or tetracyclines. Curiously, 
the text includes nothing on the ocular 
sensitivity (tumor formation) to UV 
radiation in xeroderma pigmento- 
sum. 

Chapter 4 begins with a section on 
photoreception at the rod and cone 
level and continues with a description 
of what transpires at higher neuronal 
levels; a comprehensive review of a 
fascinating subject. Photic damage to 
the retina is caused in part by the 
thermal effect of infrared irradiation 
by the sort end of the visible spec- 
trum. A caveat is offered for the 
ever-increasing amount of modern 
illumination. The text then leads into 
a discussion of photocoagulation ther- 
apy by xenon are and various laser 
modes together with a warning of the 
hazards involved. 

Chapter 5 deals with infrared and 
spectrally adjacent microwave radia- 
tion. The former may praduce posteri- 
or cortical cataracts from the focusing 
of large radiation sources or may pro- 


duce local retinal burns from the for- 
cusing of high-intensity small sources. 
The lens might be expected to be at 
particular risk for certain wave bands 
of microwave irradiation (eg, the com- 
mon 12-cm band) since it cannot readi- 
ly dissipate the heating effects. Nev- 
ertheless, the formation of catracts in 
human beings from ambient micro- 
wave radiation has prompted a highly 
charged controversy. The sixth and 
final chapter presents a discussion of 
ionizing radiation—its origin, absorp- 
tion, and pathologic effects. These 
radiations are x-rays, gamma rays, 
beams of charged particles, and neu- 
trons. They are present in the natural 
environment and in surges from arti- 
ficial sources. Unlike other forms of 
radiation, their absorption depends 
not on molecular structure but on the 
atomie density of the tissue. The 
authors subscribe to the common 
assertion that the lens has an “ex- 
treme radiosensitivity" to ionizing 
radiation. (This reviewer would sug- 
gest that its effects simply have 
greater functional importance.) Al- 
though containing an excellent diseus- 
sion of ionizing radiation and its ocu- 
lar effects, this chapter is less detailed 
than the other chapters in this book. 
In sum, this text provides an excel- 
lent foundation for any one wishing 
either an introduction into radiobiolo- 
gy or a review of its ocular implica- 
tions. 
DaviD G. COGAN, MD 
Bethesda, Md 


Areas of Endeavor.— Belisario Dominguez (1863-1913).— He was born on April 25, 1863, 


F UN Ophthalmology and Philately: II. Ophthalmologists Who Became Famous in Other 


in Comitán, Chiapas, Mexico, and first studied in his native state. He then entered 
the Institute of the Sciences and Arts in the state of San Cristobal de las Casas. 
Later, he studied in France and received the MD degree. He then specialized in 
surgery and ophthalmology. He returned to Comitán in 1904 and had great success 


in his professional life. He was elected mayor of the city and began a political 
career. In 1912, he was elected senator of the republic. 

In 1913, he was assassinated after he had given a speech violently opposing the 
dictatorial policy of the president, Victoriano Huerta. He died in the Senate ^ 
chamber on Oct 7. 


1863 25 DE ABRIL 1963 
MEXICO 20! 
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Fieldmaster 


20 with enriched 
stimulus pattern 





Screen your patients with Synemed's 
FIELDMASTER® 200 Visual Field 
Plotter—and rely on findings richer in 
information, broader in scope, than 
those obtainable with any other visual 
field screening instrument. 


The Model 200 stimulus pattern is 
sensitive to ‘‘edges,’’ permitting sophis- 
ticated inferences about underlying 
nerve function not possible with sparser, 
more ambiguous patterns. Enrichment 
of the glaucoma diagnostic areas allows 
even sharper delineation of scotomata. 
The unique Mosa c Monitor'" permits 
testing the central 5? in just a few 
seconds under automatic attention con- 
trol, with the results shown separately 
on the subject's chart. 


For further examination, any of ten 
Ser: standard “mini” programmed presenta- 
went me M tions of stimuli may be made, concen- 

! trating on specific regions and functions, 
without needless reexamination of those 
areas not in question. For instarce, one 
program examines only the perimeter 
outside 25? eccentricity, another, only 
the central stimu!i through 30? eccen- 
tricity. Non-standard programs may be 
installed at the owner's option. 


Standard features include: automatic 
retest of missed stimuli—patient control 
of ‘‘speed-up”’ capability to shorten 
test duration—avoidance of rhythm arti- 
fact by addition cf random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects)—continuous veri- 
fication of background and stimulus 
luminance. 


When you're comparing the 
FIELDMASTER 200 with what the com- 
petition has to offer—it's what you don't 
see that counts! 


[] Please send me your Fieldmaster® 
Catalog. 


[] Please have vour representetive 
contact me. 


Name 





Street 
City 
State ; Zip 
Tel. No. . £ 

















SYNEMED, INC. 


1215 Fourth St., Berkeley, 
CA 94710 415/525-5330 
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PERMALEN 


—— (PERFILCON A) 
THE EXTENDED WEAR LENS 
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Permalens* Contact Lenses: not just 
extended wear of a lens, but a lens 
designed specifically for extenced 
wear. 

That's why Permalens® Contact 
Lenses are rapidly changing the field 
of vision correction. Now your aphakic 
patients can again experience 
near-normal vision from the moment 
they wake up in the morning. Without 
the bother of daily insertion and 
removal. 

And because of their advanced 
design, Permalens® Contact Lenses 
exhibit a physiological response 
comparable to daily-wear soft 
lenses. Even though your patients 
wear them 24 hours a day, for weeks 
at a time. The long-term acceptance 
of Permalens* Contact Lenses has 
been proven through extensive 
clinical trials. 

This response is partly due to the 
Permalens® material, perfilcon A, 
which combines high water content, 
high oxygen permeobility and 
dimensional stability. These properties 
were designed into the lens to facil- 
itate oxygen transfer directly through 
the lens, so the comea can receive 
an oxygen supply adequate to main- 
tain itself in a healthy state. 

These properties also make 
Permalens® Contact Lenses more 
supple, and therefore comfortable 
on the patient's eyes. Patients have 








reported, in fact, they're the next best 
thing to wearrg no lens at all. 

Easy to fit, Perrnalens* Contact 
Lenses are available in a range of 
powers from 4-14.CO to +17.00 
diopters. And with just four param- 
eters, the lens tits most corneal sizes 
and curvatures. 

Maintenance too, is uncompli- 
cated. Since Ferr.alens* Contact 
Lenses usually need only be removed 
once d month: cleaning and disin- 
fection are simplifed. The preferred 
regimen is Pretex®/Flexsol®/Normol® 
(Thermal regimens can also be 
used.) For re-hydration during lens 
wear, Clérz® or Adapettes* eye drops 
are available. 

Patient comfort and convenience 
...Clinically proven safety... easy 
fitting... simple maintenance. Good 
reasons why thousands of patients 
and practitioners alike have 
accepted Permaens® as the 
extended-wear lens. 


Permalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


For full prescribing information. see next page. 





Now availabwe nation-wide. For 
details, contact your representative 
or call: 





(GoperVision Inc. 


OPTICS DIVISION 


265 N. Whisman Foac 
Mountain View, CA 94043 
(800) 227-8170 

In California: (BOC) 982-6100 





© 4980, Cooper Laboratories, Inc. 
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Permalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 





DESCRIPTION 


The Permalens” (perfilcon A) Hydrophilic Contact Lens is a 
hemispherical shell which covers the cornea and may cover a 
portion of the adjacent sclera. The lens material, perfilcon A, 

is a terpolymer of 2-hydroxyethyl methacrylate, N-vinyl-2-pyr- 
rolidone, and methacrylic acid, with ethyleneglycol dimethacrylate 
as a crosslinking agent. The hydrated lens consists of 29% 
perfilcon A and 71% water by weight. The gas permeability of 
Permalens* Hydrophilic Contact Lenses, using the Fatt method! 
an determined to be: 42.0 x 10- cm?«ml O;/seceml«mm Hg 
at : 


ACTIONS 


When placed on the human cornea, the hydrated Permalens* 
Hydrophilic Contact Lens acts as a refracting medium to compen- 
sate spherical ametropias. 


INDICATIONS AND USAGE 


Aphakia 
Permalens* (perfilcon A) Hydrophilic Contact Lenses are 
indicated for extended-wear aphakic vision correction in persons 
with non-diseased eyes. 
Note: Supplemental spectacles may be required, in some 
conditions, to provide near vision or to compensate for 
uncorrected refractive astigmatism. 


CONTRAINDICATIONS 


Permalens* Hydrophilic Contact Lenses are contraindicated by 
the presence of any of the following conditions: 


1. Acute and subacute inflammations of the anterior segment 
of the eye. 

2. Any eye disease which affects the cornea or conjunctiva. 
3. Insufficiency of lacrimal secretion. 

4. Corneal hypoesthesia. 

5. Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. 


WARNINGS 


Abrasions and Infections 

If a lens becomes less comfortable than it was when it was first 
placed on the wearer's cornea, the lens should be removed and 
inspected for the presence of a foreign body, lens coating, 
deposits, or lens damage. If examination of the patients eye 
reveals any eye abrasion, ulceration, irritation or infection, or any 
other abnormal eye condition is observed concurrently with lens 
wear, 1 iss should be removed immediately and a physician 
consu . 


Patients should not be fitted with Permalens* (perfilcon A) 
Hydrophilic Contact Lenses during the post-operative period until, 
in the opinion of the surgeon, the eye has healed completely. 


Medications and Eye Drops 

Permalens* Hydrophilic Contact Lenses must be stored in an 
appropriate solution when off the eyes. The solution used is 
dependent on the system selected for disinfection. When the 
lenses are disinfected with the thermal disinfection system, they 
may be stored in PERMASOL" Rinsing and Storage Solution 
(sterile buffered balanced salt solution preserved with edetate 
disodium 0.1% and thimerosal 0.001%) or BOILnSOAK* Sterile 





Saline Solution (sterile buffered isotonic solution containing boric 
acid, sodium borate, sodium chloride O.795. preserved with 
Thimerosal (Lilly) 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection system, they 
may be stored in FLEXSOL" Sterile Disinfection and Storage 
Solution (sterile buffered isotonic solution of sodium chloride, 
sodium borate, boric acid, polyvinylpyrrolidone, polyoxyethylene 
and polyoxypropylene, preserved with Thimerosal (Lilly) 0.001%, 
chlorhexidine 0.005% and edetate disodium 0.1%). 


Only the above solutions and the followingmmay be used with 
Permalens* Hydrophilic Contact Lenses: 


1. PREFLEX* Sterile Cleaning Solution (sterile solution of a 
nonionic cleaner preserved with Thimerosal (Lilly) 0.00495 and 
edetate disodium 0.2%). 

2. NORMOL* Sterile Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium chloride, socium borate and boric 
acid, preserved with Thimerosal (Lilly) 0.001%, edetate disodium 
0.1% and chlorhexidine 0.005%). 

3. CLERZ* Lubricating and Rewetting Eye Drops (sterile 
solution preserved with edetate disodium 0.1% and Thimerosal 
(Lilly) 0.001%). 

4. ADAPETTES* Sterile Lubricating Solution (buffered isotonic 
aqueous solution containing Adsorbobase" (polyvinylpyr- 
rolidone with other water-soluble polymers), Thimerosal (Lilly) 
0.004%, and edetate disodium 0.1%). 


No conventional (hard) contact lens solution should be used. 
Only those solutions specifically recommended by your eye-care 
practitioner should be used during wear. 


WEARING RESTRICTIONS 


Permalens* (perfilcon A) Hydrophilic Contact Lenses should not 
be worn while swimming or in the presenceof noxious or irritating 
vapors. 


Lens-Care Regimen 

Patients must adhere to the recommended !ens-care regimen 
of Permalens* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular 
infections which might result in corneal ulcers. 


PRECAUTIONS 


Storage 
Permalens* Hydrophilic Contact Lenses must be stored in the 
appropriate storage solution: PERMASOL" FUA Storage 
Solution, BOILNSOAK?® Sterile Saline Solution, or FLEXSOL* 
Sterile Disinfection and Storage Solution, depending on disinfect- 
ing methods used. If left exposed to air, the lenses will dehydrate, 
become brittle and break readily. If a lens denydrates, it should 
be soaked in one of the following until it returns to a hydrated 
(soft) pliable state: 

1. PERMASOL" Rinsing and Storage Solution 

2. BOILNSOAK* Sterile Saline Solution 

3. FLEXSOL'" Sterile Disinfection and Storage Solution 


PERMA-case" Contact Lens Storage and Carrying Case should 
be used for storing lenses. 


Hygiene 

Hands must be washed and rinsed thoroughly, and dried before 
handling the lenses. Cosmetics, lotions, soaps and creams must 
not come in contact with the lenses since eye irritation may 
result. If hair spray is used while the lenses are being worn, the 
eyes must be kept closed until the spray has settled. 


Cleaning and Disinfecting 
Prior to wearing, Permalens" (perfilcon A) Hydrophilic Contact 
Lenses must be both cleaned and disinfectec. 


Cleaning: Monthly removal for cleaning is recommended. 
However, at the discretion of the eye-care practitioner, the lenses 
may be removed at a frequency adjusted to the needs of each 
patient. Each time the lenses are removed from the wearer's eyes, 
both surfaces of the lenses must be cleaned using several drops 
of PREFLEX* Sterile Cleaning Solution. Between regular 
cleaning periods, CLERZ" Lubricating and Rewetting Eye Drops 
or ADAPETTES* Sterile Lubricating Solution may be used to 
maintain lens hydration while being worn. 


Routine Thermal Disinfection Method: Permalens* Hydrophilic 
Contact Lenses may be effectively disinfected using a low-heat 
disinfecting unit approved for use with hydrophilic contact lenses. 
After cleaning with PREFLEX* Sterile Cleaning Solution, rinse 
lenses with PERMASOL" Rinsing and Storage Solution or 
BOILNSOAK* Sterile Saline Solution, and disinfect ina RINCON* 
low-heat Thermal Disinfection Unit or other approved unit. The 
lens storage containers must be emptied and filled with fresh 
PERMASOL™ Rinsing and Storage Solution or BOILnSOAK* 
Sterile Saline Solution just prior to disinfecting the lenses. 


Alternate Thermal Disinfection Method: If a thermal unit is not 
available, the following disinfecting system can be used 
temporarily. After cleaning the lenses according to instructions, 
fill each chamber of the PERMA-case " with PERMASOL” or 
BOILnSOAK* Bring a pan of water to a rolling boil. Remove the 
pan from heat. Place the sealed carrying case into hot water and 
allow to cool. When the water is cool, lenses have been disinfected. 


NOTE: USE OF THE RINCON* THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON AS POSSIBLE. 


Chemical Disinfection Method: Disinfection with PREFLEX* 
Sterile Cleaning Solution, FLEXSOL* Sterile Disinfection and 
Storage Solution and NORMOL* Sterile Rinsing Solution has 
been shown to be an effective disinfection system. Following 
each removal, Permalens" Hydrophilic Contact Lenses must be 
cleaned with PREFLEX* Sterile Cleaning Solution and rinsed 
with NORMOL* Sterile Rinsing Solution. Each time the lens is 
stored, the PERMA-case" Contact Lens Storage and Carrying 
Case must be emptied and refilled with fresh FLEXSOL” Sterile 
Disinfection and Storage Solution. Fresh FLEXSOL* Sterile 
Disinfection and Storage Solution must also be used when 
disinfecting a lens. 


WARNING: FLEXSOL* STERILE DISINFECTION AND 
STORAGE SOLUTION SHOULD NEVER BE USED W'TH HEAT. 


LENS EJECTION 


Occasionally, a lens may become partially dehydrated during 
sleep. This may result in the lens being dislodged from the eye by 
lid action or rubbing the eyelids. Dislodged or routinely removed 
lenses should be thoroughly rehydrated in one of the fodowing 
solutions: 


1. PERMASOL™ Rinsing and Storage Solution 
2. NORMOL* Sterile Rinsing Solution 
3. BOILNSOAK® Sterile Saline Solution 


After the lens returns to a soft, supple state it should be cleaned 
and disinfected prior to replacement on the eye. 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses which 
have been soaked in conventional hard contact lens solutions. 
Eye irritation may occur within a short time after putting on a lens 
stored in a solution of improper pH or tonicity. Removal of the 
lens will relieve the irritation. 


Excessive tearing or redness, unusual eye secretions, reduced 
visual acuity, and photophobia are not normal; if these symptoms 
occur, the patient should be examined by an eye-care practitioner 
to determine the cause. 


DOSAGE AND ADMINISTRATION 

Fitting 

Conventional methods of fitting contact lenses do not apoly to 
Permalens"* (perfilcon A) Hydrophilic Contact Lenses. For a 
detailed description of the fitting technique, refer to the Perma- 
lens* Hydrophilic Contact Lens Professional Fitting Guide, 
copies of which are available from Cooper Laboratories, inc., 265 
N.Whisman Road, Mountain View, California 94043. 


WEARING SCHEDULE 


Permalens" Hydrophilic Contact Lenses are indicated for 
extended-wear (24-hour) use, without a gradual daily increase in 
wearing time required. Cleaning is recommended at monthly 
intervals. However, at the discretion of the eye-care practitioner, 
the lenses may be removed at a frequency adjusted to the needs 
of each patient. 


Lens Care and Handling 

Care must be taken on the initial visit to ensure that the patient 

is supplied with all necessary accessory products and fully under- 
stands all care and handling instructions for the lenses. Regular 
post-fitting visits are necessary to assure patient health and 
compliance with instructions. 


HOW SUPPLIED 


Each lens is supplied sterile in a sealed glass vial containing 

a buffered isotonic salt solution. The vial is marked with the 
dioptric power, base curve, diameter, lot number, and expiration 
date of the lens. 


Accessories 
Patient Care Kit Cat. #802303 
wearers Manual Cat. #802445 
PERMA-case™ Contact Lens Storage 

and Carrying Case Cat. #802310 
FLEXSOL* Sterile Disinfection and 

Storage Solution* Cat. #901105 
NORMOL® Sterile Rinsing Solution* Cat. #901275 
PREFLEX* Sterile Cleaning Solution" Cat. #901310 
CLERZ" Lubricating and Rewetting 

Eye Drops Cat. #801045 
PERMASOL" Rinsing and Storage 

Solution Cat. #801310 
RINCON® Thermal Disinfection Unit** Cat. #202385 
BOILnNSOAK® Sterile Saline Solution* Cat. #901035 
ADAPETTES"' Sterile Lubricating 

Solution Cat. #201003 


CAUTION: Federal Law Prohibits Dispensing Without 
Prescription 


‘Fatt |. Morris JA: A survey of gas-permeable contact lenses 
The Optician: 27-36 (November 4, 1977) 


*A product of Burton, Parsons & Company, Inc 
**A product of Rincon Industries, Inc 


(OoperVision Inc. 


OPTICS DIVISION 


265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8170 

In California: (800) 982-6100 
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YOUR OPHTHALMIC PRODUCT SPECIALIST 


USDAN FFAME POSITIONING DEVICE 


Allows patients convalescing from reconstructive 
nasal or aphtnalmic surgery to wear frames 

without retarding the healing process. Pads rest 
comfortably on cheekbone without irritation, entirely 
removing pressure from patient's bridge. Easily 
adapts to patient's frame leaving no marks or holes 
in frame when removed. 

$6.00 per pair; 4 pairs per card 

Minimum-order one card ($24.00) 


POST 
MYDRIATIC 
SPECTACLES 


Minimum order: 500 


500 @ 22€ = $110.00 
1,000 @ 20€ = 





Ideal for aphakic 
patients. Slips in back 
of frames. Adjustable 
wrap-around totally 
occludes side glare. 
REG.—$7.95/doz. 
(grey, green, amber) 
LARGE—$10.95/doz. 


INSTANT SUNGLASSES 


(grey) 
POLARIZED 
— $27 .00/doz. 





Min. order: 4 doz. A 
ADJUSTABLE 





PROFESSIONAL 
STOOL #23382 


Washable vinyl in 

choice of 14 decorator colors. 
Square style welded steel foot 
ring. Chrome finish. Adjusts 
19"-25". Carpet casters 





PROJECTOR LAMPS 
CAX 130V-50W 


Fits all A.O.-type projector charts. 
Save 35-60% on competitive 
prices anywhere when you 
purchase lamps by the case. 
$5.95 each lamp for 6-lamp case 
$4.95 each lamp for 24-lamp case 
Minimum order 6 lamps 


Prices shown are subject to change without prior notice. 


Lowest price anywhere. 


$200.00 


available at additional cost. $92.35 i 





ISHIHARA COLOR-BLINDNESS TESTS 


Accepted by leading authorities as a simple and accurate method 
for discovering congenital color blindness of 2 types; total color 
blindness and red-green blindness, each of 2 forms, complete and 
incomplete. Tħese books should be replaced every 3 years. Fading 
affects accuracy. 38 plates. $69.50 





UNIVERSAS TRIAL FRAME Ill 
e Lightweight sturdy construction ¢ The single stationary cell and 
for patient comfort triple rotating front cells allow 
e Temple, nosepiece, and frame the frame to accommodate 
movement provide smooth a total of four 38mm (1'2") 
accurate adjustments and fine test lenses 
fitting e Precisely engraved scales 
e Variable horizontal and vertical provide maximum legibility 
bridge movements; comfortable e P.D. 48mm to 80mm 
nose fit e Net weight 82 grams $129.50 


1 p uis. oecicar Speciarcies, Inc. 


[ 604 Mission St., San Francisco, CA. 94105 (415) 982-7966 |l 
OUT OF STATE CALL TOLL FREE: (800) 227- Ey 
i Gentlemen: Please ship the following: e i 
___ ISHIHARA COLOR-BLINDNESS TESTS ——Post Mydriatic Spec. 
— Usdan Frame Positioning Device(s) —— Instant Sunglasses i 
1 — Universal Trial Frame III dels -JEM OL 
—— Stool(s) #23382. Color(s) —— Projector Lamps 





i Name 





(Please Print) 4 


i Address 
City State Zip Ei 
[] UPS F.O.B. our address (postage and handling extra) BVI 


mm mm mE mu SATISFACTION GUARANTEED wm w m 
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OPHTHALMIC ASSISTANT 
pum— TRAINING PROGRAM 





JOIN US TULANE MEDICAL SCHOOL 


8 Week Course, March 2-April 24, 1981. 5 Weeks of 
Lectures, 3 Weeks of Supervised Clinical Rotation. 2 
year Preceptorships Available. JCAHPO Approved. 


ee 






Tuition: $395.00. 


Contact: 


We Delmar R. Sion M.D. 
Mt sud Nie ade School 


Department of Ophthalmology 


togethe r z 1430 Tulane Avenue 


New Orleans, Louisiana 70112 
Housing Information Available Upon Request 
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prescription 

fo assure your 

fraveling patients 
a bon voyage 


The AMA's new booklet, PHYSICIAN’S GUIDE TO MEDICAL 





ADVICE FOR OVERSEAS TRAVELERS, was developed to help 
practicing physicians render preventive medical services to 
traveling patients. 

It provides a weath of information, such as how to protect 
patients against tropical diseases, time zone changes, par- 
asites and complications of existing handicaps. Plus what 

to advise about diets, immunizations, and overseas 

medical care. 


To order your copy (60¢ ea.) of this new guide, OP-411, 7 
write: Order Dept., American Medical Association, N 
P.O. Box 821, Monroe WI 53566 ed 
Allow 4-5 weeks for delivery 
















Marcaine HC! (bupivacaine HCI) 


with or without epinephrine 1:200.000 


Indications: Peripheral nerve block, infiltration, sympathetic 
block, caudal, or epidural block. 


Contraindication: Marcaine is contraindicated in patients with 
known hypersensitivity to it. 


Warnings: RESUSCITATIVE EQUIPMENT AND DRUGS 
SHOULD BE READILY AVAILABLE WHEN ANY LOCAL AN- 
ESTHETIC IS USED. 


Usage in Pregnancy. Reproduction studies have been performed 
in rats and rabbits and there is no evidence of harm to the animal 
fetus. The relevance to the human is not known. Safe use in 
pregnant women other than those in labor has not been 
established. 


Until further clinical experience is gained, paracervical block 
with Marcaine is not recommended. Fetal bradycardia frequently 
follows paracervical block with some amide-type local anes- 
thetics and may be associated with fetal acidosis. Added risk 
appears to be present in prematurity, toxemia of pregnancy, 
and fetal distress. 


The obstetrician is warned that severe persistent hypertension 
may occur after administration of certain oxytocic drugs, if 
vasopressors have already been used during labor (e.g., in the 
local anesthetic solution or to correct hypotension). 


Solutions containing a vasoconstrictor, particularly epinephrine 
or norepinephrine, should be used with extreme caution in 
patients receiving monoamine oxidase (MAO) inhibitors or anti- 
depressants of the triptyline or imipramine types, because 
severe, prolonged hypertension may result. 


Local anesthetics which contain preservatives, i.e., those sup- 
plied in multiple dose vials, should not be used for caudal or 
epidural anesthesia. 


Until further experience is gained in children younger than 12 
years, administration of Marcaine in this age group is not 
recommended. 


Precautions: The safety and effectiveness of local anesthetics 
depend upon proper dosage, correct technique, adequate pre- 
cautions, and readiness for emergencies. 


The lowest dosage that gives effective anesthesia should be 
used in order to avoid high plasma levels and serious systemic 
side effects. Injection of repeated doses of Marcaine may cause 
significant increase in blood levels with each additional dose, 
due to accumulation of the drug or its metabolites or due to 
slow metabolic degradation. Tolerance varies with the status of 
the patient. Debilitated, elderly patients and acutely ill patients 
should be given reduced doses commensurate with age and 
physical condition. 


Solutions containing a vasoconstrictor should be used cau- 
tiously in areas with limited blood supply, in the presence of 
diseases that may adversely affect the patient's cardiovascular 
system, or in patients with peripheral vascular disease. 


Marcaine should be used cautiously in persons with known 
drug allergies or sensitivities, particularly to the amide-type 
local anesthetics. 


Serious dose-related cardiac arrhythmias may occur if prepara- 
tions containing a vasoconstrictor such as epinephrine are em- 
ployed in patients during or following the administration of 
chloroform, halothane, cyclopropane, trichloroethylene, or other 
related agents. In deciding whether to use these products con- 
currently in the same patient, the combined action of both 
agents upon the myocardium, the concentration and volume 





of vasoconstrictor used, and the time since injection, when 
applicable, should be taken into account. 


Caution is advised in administration of repeat doses of Marcaine 


.to patients with severe liver disease. 


Use in Ophthalmic Surgery: When Marcaine 0.75% is used for retro- 
bulbar block, complete corneal anesthesia usually precedes onset 
of clinically acceptable external ocular muscle akinesia. Therefore, 
presence of akinesia rather than anesthesia alone should deter- 
mine readiness of the patient for surgery. 


Adverse Reactions: Reactions to Marcaine are characteristic of 
those associated with other amide-type local anesthetics. A 
major cause of adverse reactions to this group of drugs is exces- 
sive plasma levels, which may be due to overdosage, inadver- 
tent intravascular injection, or slow metabolic degradation. 


Excessive plasma levels of the amide-type local anesthetics 
cause systemic reactions involving the central nervous system 
and the cardiovascular system. The central nervous system 
effects are characterized by excitation or depression. The first 
manifestation may be nervousness, dizziness, blurred vision, 
or tremors, followed by drowsiness, convulsions, unconscious- 
ness, and possibly respiratory arrest. Since excitement may be 
transient or absent, the first manifestation may be drowsiness, 
sametimes merging into unconsciousness and respiratory 
arrest. Other central nervous system effects may be nausea, 
vamiting, chills, constriction of the pupils, or tinnitus. The cardio- 
vascular manifestations of excessive plasma levels may include 
depression of the myocardium, blood pressure changes (usually 
hypotension), and cardiac arrest. In obstetrics, cases of fetal 
bradycardia have occurred (see Warnings). 


Allergic reactions, which may be due to hypersensitivity, idio- 
syncrasy, or diminished tolerance, are characterized by cutane- 
ous lesions (e.g., urticaria), edema, and other manifestations of 
allergy. Detection of sensitivity by skin testing is of doubtful 
value. 


Reactions following epidural or caudal anesthesia also may 
include: high or total spinal block; urinary retention; fecal in- 
continence; loss of perineal sensation and sexual function; 
persistent analgesia, paresthesia, and paralysis of the lower 
extremities; headache and backache; and slowing of labor and 
increased incidence of forceps delivery. 


Treatment of Reactions. Toxic effects of local anesthetics re- 
quire symptomatic treatment; there is no specific cure. The 
physician should be prepared to maintain an airway and tc 
support ventilation with oxygen and assisted or controlled respi- 
ration as required. Supportive treatment of the cardiovascular 
system includes intravenous fluids and, when appropriate, vaso- 
pressors (preferably those that stimulate the myocardium). 
Convulsions may be controlled with oxygen and intravenous 
administration, in small increments, of a barbiturate, as follows 
preferably, an ultrashort-acting barbiturate such as thiopenta 
or thiamylal; if this is not available, a short-acting barbiturate 
(e.g., secobarbital or pentobarbital) or diazepam. Intravenous 
barbiturates or anticonvulsant agents should only be adminis- 
tered by those familiar with their use. 


> BREON LABORATORIES INC. 
90 Park Avenue, New York, N Y. 10016 


References: 

1. Gills JP. Rudisill JE: Bupivacaine in cataract surgery. Ophthalmic 
Surg 5:67-70, 1974. 

2 Carolan JA, Cerasoli JR, Houle TV: Bupivacaine in retrobulbar 
anesthesia. Ann Ophthalmol 6(8):843-847, 1974. 

3 Kennerdell JS, Rydze D, Robertson M: Comparison of retrobulbar 
Marcaine and combined Marcaine-Carbocaine in ophthalmic 
surgery. Ann Ophthalmol 8(10):1236-1240, 1976. 










FORMULA 
PRODUCT IDENTIFICATION MULTIPLE DOSE VIAL SINGLE DOSE AMPUL 
Marcaine HCI Epinephrine* | Methyl- Sodium Thio- Ascorbic 60% Edetate | Sodium Thio- Ascorbic 60% Edetate 
(brand of (as bitartrate) | paraben Bisulfite glycerol Acid Sodium Calcium | Bisulfite glycerol Acid Sodium Calcium 
bupivacaine HCI) Lactate Disodium Lactate Disodium — * 
% mg./ml. Dilution mg./ml. mg./ml  ml/ml.  mg./ml.  mL/ml.  mg./ml. | mg./ml. ml/ml X mg./ml.  ml./ml.  mg./ml. 
0.25 25 — — = — E -— 
0.25 2.5 1:200,000 5 001 2 0017 0.1 
0.5 5.0 -— — — = — -- 
0.5 5.0 1:200,000 5 001 2 0017 0.1 
0.75 7.5 — — — — — — 
0.75 7.5 1:200,000 Not Available in Vials 9 001 2 0017 0.1 





Note: The pH of these solutions is adjusted with sodium hydroxide or hydrochloric acid. Sodium chloride has been added to make each solution isotonic. 
*Solutions of Marcaine that contain epinephrine should not be autoclaved. Federal law prohibits dispensing without a prescription. 


©1980 Breon Laboratories Inc. 
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NOW 
More pain-free time for 
ophthalmic surgery 


and postoperative recovery. 











compl n ged anesthesia Bnd akinesia with 
MORENO 0. 7595— essential for your PES and the crucial 
early healing period'?? 


W Lasts up to 3 times as long as lidocaine for retrobulbar 
anesthesia! ^? 


W Little or no need for postoperative analgasics!*° 


Marcaine uci 
(bupivacaine HCI) 


with or without epinephrine 1:200,C00 


See important product information concerning warnings, adverse reactions, patient selection and prescribing and 
precautionary information on adjacent page. 
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Iwo Good Reasons Why 
Your Next Lensmeter Should be 
 aDigital from Marco. 


“as "UP, abo Vows dur em. 


MARCO 101D 


. thelensmeter instantly - 

A. shows you sphere, cyli de ESO nae eae 
axis and adds. Simple? That's Bec teu 
thereistoitexceptforpressingthe — 
buttons to preselect the power steps 
andthecylinder mode. — - | Ve. 

No more tricky transpositions or | er 

mathematical errors. No more re- should be a digital from Marco. 


membering which target line to focus 
)/ y MARCO 


first. No more errors from eye fatigue. 
P.O. Box 10187/Jacksonville, Florida 32207 


Call Nationwide Toll Free: 800/874-5274; in Florida: 800/342-9351: Telex: 56209 












5TH ANNUAL OPHTHALMOLOGY 
CURRENT CONCEPTS SEMINAR '81 


March 19-20, 1981 
The Sheraton Inn and Conference Center 


Madison, Wisconsin 





Presented by: University of Wisconsin 
School of Medicine 
Department of Ophthalmology 

and 

University of Wisconsin 

Department of Continuing Medical Education 


The corference will encompass all aspects of ophthalmo- 
logic medicine, featuring extensive workshop sessions, 
plenary sessions, and discussions. 


Presentations will be made by the University of Wisconsin 
faculty and Joel Sugar, M.D., Abraham Lincoln School of 
Medicine, University of Illinois. 






The prczram is accredited for 19 hours AMA Category | credit. 


Fer further information contact: Sarah Aslakson 
University of Wisconsin 
Jepartment of Continuing Medical Education 
610 Walnut Street 
Vadison, WI 53706 
(608) 263-2856 






For the part-time occupational physician... 


An invaluable 
quick reference 
guide to 
occupational 


dermatoses 


The AMA’s new guide, 
Occupational Dermatoses 
is an invaluable aid for 
physicians working part- 
time in occupational health 
programs. 

It provides a ready 
reference for specific in- 
formation on the causes, 
diagnosis, prevention, and 
treatment of occupational 
skin diseases. It also 
discusses management of 
prolonged and recurrent 
dermatoses, medico-legal 
aspects, and provides 
extensive references. 

To order your copy 
($1 ea.) of Occupational 
Dermatoses, OP-108, write: 
Order Dept., AMA, P.O. Box 
E 821, Monroe, WI 53566. 
Allow 4-5 weeks for 
delivery. 














DEVERS EYE CLINIC OF 
GOOD SAMARITAN HOSPITAL AND MEDICAL CENTER 
and 
THE UNIVERSITY OF OREGON HEALTH SCIENCES CENTER 
DEPARTMENT OF OPHTHALMOLOGY 


announce a conference on 


CURRENT CONCEPTS IN OPHTHALMOLOGY: 
GLAUCOMA AND NEURO-OPHTHALMOLOGY 


June 18, 19, 20, 1981 


SALISHAN LODGE on the Oregon coast 
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FACULTY 
Richard Brubaker, M.D., Rochester, Minnesota 
David Campbell, M.D., Atlanta, Georgia 
John Keltner, M.D., Davis, California 
Neil Miller, M.D., Baltimore, Maryland 
Harry Quigley, M.D., Baltimore, Maryland 
Thomas Shults, M.D., Portland, Oregon 
Michael Van Buskirk, M.D., Portland, Oregon 


Fee—Practicing Physicians—$250.00 if paid by May 15; 
$275.00 thereafter 
Residents, Fellows—$100.C0 if paid by May 15; 
$115.C0 thereafter 
(Qualitying letter from depart- 
ment head required) 


This program is acceptable for 12 credits in Category 1 for the 
Physician's Recognition Award of the American Medical Associa- 
tion. 


For further information write to: 
Miss Rebecca Tarshis 
Conference Coordinator 
918 N. E. 44th Avenue 
Portland, Oregon 97213 
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Introducing ... 


Now. Clinitex offers the STAT, an easy-to-use cutting and clinit 
aspirating instrument designed for removal of tissue, blood, Ite X divisio 
and vitreous from the anterior chamber during trauma, 
Yergencies, or planned procedures. The uncomplicated STAT i edes: Street n 
imperfect for the hospital and surgeon. Itis modular, | anvers, MA 01925 U.S.A 
t for the hospital and surgeo dular, flash auto Phone Wi T modes 


vable, needs no assembly. can be in use immediately. cable elliisk/Hiansars 
telex 6817116 CLNTX UW 


cooper medical devices corp 


This convenient micro-surgical instrument incorporates many 
of the proven advantages of the Clinitex Machemer/ Parel 
VISC-X widely used by anterior segment and vitreo retinal 
surgeons. A | mm tip cuts and aspirates with an oscillating 
mode exerting no traction. Aspiration can be automatic or by 
surinee. The STAT includes handpiece with cutting-aspirating 
| oo supply. battery charger, and autoclaving tray. A 

S tion of micro-infusion ports and needles, fibre optic 
probes, sclerotomes, cannulas and trocars gives a choice of 
approaches - open sky, limbal, pars plana. 


A Clinitex/Parel STAT will provide the hospital or surgeon with a 
proven and affordable cutting-aspirating instrument, and a safer 
method than sponge and scissors. Phone or write for 

: information or a demonstration. 


Why spend a fortune on extras 
you may never use? 


The "STAT" 


The Anterior Segment 
Surgeon's Alternative. 


~ 





New 13.8mm 
AQUAFLE 





Super Thin Minus. 
+ This 13.8mm lens, average center 
s thickness of .06mm, fills the needs of 
practitioners who demand a truly 
thin lens with good stability, and 
of those who wani a larger 
diameter Aquaflex lens. 


Super Thin Low Plus. 
, With our new 13.8mm Super 
~ < Thin low plus iens, Aquaflex 
EX now offers a complete line of 
= spherical lenses. Central 
thickness ranges from 

.11mm for plano to .28mm 
for *6.00 D. Minimum optical 
zone, 9 0mm. 


Easier to Handle. 


If you've had problems with other thin 
lenses curling, shriveling up, turning inside 
out, try the new Aquaflex Super Thin...:t has 
the same performance features ycu've come to 
expect from our standard minus anc high plus 
lenses, including easier handling. 














Feeling is Believing. ^^ 


Make a compar son yourself. Send in this coupon for a 
demonstration sample of our Super Thin lens. Hardle 
it, feel it and compare it to any thin lens you've used 
before. 


Name 





Address. . 








Vioc nee CH SSE SA XE Fe 


O Also include details on your new low prices and no-risk 
consignment program. 


AGUAFLCX 


Contact Lens Products 


UCO Optics, Inc., Dept. M, 3000 Winton Roac South, 
Rochester, N.Y. 14623 
Call toll-free: 800-828-4580 (800-452-4332 in New York) 








XI OLYMPIC 
SS GAMES 


Aquallex- (tetrafitconm A) 

Hydrophilic Contact 

Lenses seleclec-tor use 

at the Xili Olympic 

Lr Winter Games 
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Neu! COMMUNICATION AND COMPLIANCE IN 
A HOSPITAL SETTING edited by David J. Withersty, 
West Virginia Univ. School of Medicine, Morgantown. (13 
Contributors) In this text readers will find practical solu- 
tions to problems of patient noncompliance, reviews of 
standard concepts of the communication-compliance rela- 
tionship, and evaluations of new approaches involving 
psychosocial training and innovative communicative tech- 
niques. A sampling of chapter topics includes 
noncompliance as a diagnostic issue, environmental influ- 
ences upon compliance, practical aspects ol communication 
research, educating students and housestaff regarding com- 
pliance and other psychosocial issues, and patient com- 


pliance from a systems perspective. '80, 208 pp., 11 il, 4 
tables, $18.50 
New! PUBLIC HEALTH AND COMMUNITY OP- 


TOMETRY edited by Robert D. Newcomb, Univ. of Ala- 
bama School of Optometry, Birmingham, and Jerry L. 
Jolley, Southern California College of Optometry, Ful- 
lerton. (34 Contributors) '80, 534 pp., 25 il., 40 tables, $24.75 


INTRAOCULAR LENSES by Ronald A. Schachar, 
Texoma Eye Institute, Denison, Texas. Following an his- 
torical overview, this practical guide to intraocular lens 
surgery discusses the materials from which intraocular 
lenses are fabricated and the advantages and disadvantages 
of each type of material. The author includes data on cur- 
rently available intraocular lenses and an analysis of how 
they will change as advances in polymer chemistry are 
made. Remaining topics include the pros and cons of extra- 
capsular and intracapsular surgery, management of postop- 
erative complications, and the complementary nature of the 
continuous wear contact lens and the intraocular lens. '79, 
144 pp., 53 il., $18.50 


SO, YOU HAVE A RETINAL DETACHMENT: A Guide 
for Patients by Fred M. Wilson, /ndiana Univ. School of 
Medicine, Indianapolis. Written primarilv for the retinal 
detachment patient, this concise guide answers virtually 
every question that the individual will have regarding ret- 
inal detachment. The author evaluates the seriousness of 
retinal. detachment, delineates its causes, explains various 
aspects of surgery, outlines possible results, and clarifies 
many other points of importance to the patient. Ophthal- 
mologists will find the book to be an ideal, time-saving 
method of providing maximum information to their retinal 
detachment patients. 78, 736 pp., 53 il., $9.75, spiral (paper) 


CRYOSURGICAL ADVANCES IN DERMATOLOGY 
AND TUMORS OF THE HEAD AND NECK edited by 
Setrag A. Zacarian, Boston Univ., Boston. Forewords by 
Or G. Bellows and Edward ug Krull. (77 Contributors) 
77, 296 bp. (7 x 10), 473 il. (122 in color), 31 tables, $41.75 


YOUR EYES: A Book for Paramedical Personnel and the 
Lay Reader by Thomas Chalkley, Northwestern Univ., Chi- 
cago. The major portion of this simple, lucid text is devoted 
to the diseases of the human eye, their symptoms, the mea- 
sures that can be used to prevent them, and what thera- 
peutic measures are available. The anatomy and physiology 
of the normal eye is also covered in a simplified and infor- 
mative fashion. Written for the layman and paramedic, this 
book can also be used in nursing schools and medical tech- 
nician educational courses. 74, 136 pp., 15 il., $6.00, paper 


Orders with remittance sent, on approval, postpaid è Catalog of 2924 titles sent on request > -. 


New! DIMENSIONAL ANALYSIS IN THE BIO- 
MEDICAL SCIENCES by Bernard Schepartz, Jefferson 
Medical College, Philadelphia. The author herein employs 
a pragmatic, instrumental approach to explain the applica- 
tion of dimensional analysis to the biomedical sciences. By 
operating largely on an algebraic level and by including 
worked problems, he facilitates the nonmathematician’s un- 
derstanding of these processes. Beginning with an explica- 
tion of the basic concepts of dimensional analysis, the 
author then applies these concepts to biomechanical studies 
of solids and fluids; surface phenomena, diffusion and 
membranes; energy and work; enzymes and metabolism; 
and allometry and scaling. '80, 184 pp., 9 il., $19.75 


A PICTORIAL HISTORY OF MEDICINE (5th Ptg.) by 
Otto L. Bettmann, Bettmann Archive, New York City. Fore- 
word by Philip S. Hench. 79, 336 pp. (8 1/2 x 11), 1000 il., 
$16.00, baper 


CHEMOSURGERY: Microscopically Controlled Surgery 
for Skin Cancer by Frederic E. Mohs, Univ. of Wisconsin 
Medical School, Madison. Written by the originator and 
developer of chemosurgical techniques, this volume com- 
prehensively explains methods for the microscopically con- 
trolled excision of skin cancer and provides practical 
information on the chemosurgical treatment of noncan- 
cerous growths. Of particular interest is the information on 
the treatment of melanoma of the conjunctiva of the lower 
eyelid; carcinoma, hemangioma, seborrheic keratosis, and 
xanthelasma of the eyelids; and invasion of the orbit. A 
recent review in JAMA stated that this book "provides the 
chemosurgeon a reference text for the practice of this spe- 
cialty, unparalleled by other volumes." '78, 400 pp. (6 3/4 x 
9 3/4), 834 il., 59 tables, $49.75 


NEUROLOGY OF THE OCULAR MUSCLES (2nd Ed., 
8th Ptg.) by David G. Cogan, Harvard Medical School, 
Boston. 78, 320 pp., 169 il. (3 in color), $18.75 


ELECTRONYSTAGMOGRAPHY: Technical Aspects and 
Atlas by Joseph U. Toglia, Temple Univ. Health Services 
Center, Philadelphia. The first portion of this book covers 
the history of nystagmography, technical aspects of electro- 
nystagmography, vestibular tests used by neurologisis and 
ENG laboratories, guidelines for ENG interpretation, and 
clinical and ENG evaluation of spontaneous and induced 
nystagmus. The second portion is composed of two atlases: 
the first illustrates the technical aspects; the second is di- 
vided into three sections showing ENG records pertinent to 
the field of neurology, otology, and ophthalmology. '76, 
168 pp., 89 il., 3 tables, $18.50 


BASIC VISUAL PROCESSES AND LEARNING DIS- 
ABILITY edited by Gerald Leisman, Brooklyn College of 
City Univ. of New York, Brooklyn, New York. (18 Contrib- 
utors) This book is concerned with the interaction of visual 
and learning processes and how dysfunction in each relates 
to learning disability. A sampling of chapter topics includes 
disorders of vision and motor function; the neurophysi- 
ology of visual processing; the role of visual processes in 
attention and its disorders; vision deficits and reading im- 
pairment; ocular-motor processes and the act of reading; the 
role of the physician in the diagnosis of visually based 
problems in learning; and visual training/vision therapy. 
76, 456 pp. (6 3/4 x 9 3/4), 136 il, 18 tables, $35.75 
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Ophthalmology position available July 
1, 1981, for Chief of the Ophthalmol- 
ogy Service in a 217 bed regional 
general teaching hospital in the Loui- 
siana Charity Hospital system. A staff 
position and responsibilities at 
Ochsner Clinic accompanies the 
appointment. Responsibilities include 
staffing two eye residents from the 
Ochsner Clinic with a clinic volume of 
30 plus patients per day and a 
surgical volume of 5 or 6 cases per 
week. Subspecialty consultations are 
available through Ochsner Clinic. The 
Hospital and Clinic are located in 
Houma, Louisiana, which is approxi- 
mately a 45 minute drive from New 
Orleans. Salary commensurate with 
training and experience. Full insur- 
ance coverage and retirement bene- 
fits are provided. 


Contact: 


Thom J. Zimmerman, M.D., Ph.D. 
Chairman, Department of 
Ophthalmology 
Ochsner Clinic 
New Orleans, Louisiana 70121 














OPHTHALMOLOGY: 


Two year retina fellowship 
available starting July, 


1982 and January, 1983. 


For further information, 


please write 


P. O. Box 36872 
Houston, Texas 77036 





INDEX TO ADVERTISERS 











FACULTY POSITIONS 
AVAILABLE 


The Pennsylvania State University 
Medical School of the Milton S. 
Hershey Medical Center invites appli- 
cations for full time faculty positions 
in Ophthalmology at the Assistant 
Professor level. Candidates should 
have one or more years of fellowship 
training in cornea/external disease 
or vitreo-retinal disorders and sur- 


gery. 


Inquiries, along with a current 
curriculum vitae and bibliography 
should be sent to: 


Barton L. Hodes, M.D. 
Professor and Chief 
Division of Ophthalmology 
Pennsylvania State University 
Medical School 
Milton S. Hershey 
Medical Center 
Hershey, PA 17033 


The Pennsylvania State University 
is an equal opportunity employer. 
Application deadline is June 30, 
1980. 
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have known about BSS® 


( Balanced Salt Solution ). 


You know that BSS is a superior 
irrigating solution, but did you know that 
BSS comes in two unit dose sizes of 15 ml 
and 500 ml? You can choose the size 
that's right for each surgical procedure. 
The larger 500 ml unit dose is 
particularly useful for longer procedures 
where a large volume of solution is 
required. And both unit dose:sizes are 
preservative-free, designed to be-used for 
one surgery and discarded, eliminating 
the risk of cross-contamination from 
patient to patient. 

BSS gives you everything vou need 
in an irrigating solution plus a choice 
of sizes. For more information, write 
us, or ask your Alcon Surgical 
Representative. 

NDe . . Fe íi ^ © Alcon Laboratories. Inc. 
1065-0795-50 


Bs se 


BALANCED SALT 
- SOLUTION) 


STERILE 


>00 mi 


Alcon Surgical 





Burning, scratching, smarting dry 
eye. It's the most common external 
ocular disease of elderly people, 
especially women! And symptoms 
become particularly troublesome 
toward the end of the day? 

That's when Lacri-Lube sterile 
ophthalmic ointment begins its work. 
Instilled just before your patient goes 
to sleep, Lacri-Lube provides overnight 
comfort and protection. No bothersome 
dry eye symptoms in the morning. 

And Lacri-Lube is non-medicated. 
The possibility of drug-induced 
irritation is virtually eliminated. 





Lacri-Lube offers nighttime lubri- 
cation and protection for your patients 
with dry eye. 

Its also helpful for your contact lens 
wearers with “overwear syndrome" or 
those patients with corneal erosion. 

Lacri-Lube makes up for the 
lack of tears. 


Pharmaceuticals, Inc., Irvine, CA 92713 


REFERENCES 
1. Theodore, EH. External eye problems in the elderly. 
Geriatrics, April 1975, pp. 69-80. 
2. Ibid. 40458 
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Penetrating Keratoplasty for Pseudophakic Bullous Keratopathy .............................. e S. R. Waltman 415 
Corneal Edema Secondary to Vitreocorneal Contact ....................... yoMee H. M. Leibowitz, R. A. Laing, R. Chang, 
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Ours 
Doesn 
Sting 


In Allergic Conjunctivitis 



















e Eliminates Burning. 

@ Calms Itching 

@ Clears Congestion 

@ Soothes Irritated Ocular Tissues 


NaphconA - 


(naphazoline HCI, pheniramine maleate) 


The First Comfortable 
Antihistamine/Decongestant Combination. 


INDICATIONS: Based on a review of a related combination of drugs by the National Academy of Sciences — National 
Research Council and/or other information, FDA has classified the indications as follows: "Possibly" effective: For 
relief of ocular irritation and/or congestion or for the treatment of allergic or inflammatory ocular conditions. Fina 

Classification o! the less-than-effective indication requires further investigation. 













Contraindicated in narrow angle glaucoma and hypersensitivity. Use with caution in elderly patients with severe cardiovascular 
disease including arrhythmias; poorly controlled hypertension; and diabetes, especially diabetic ketoacidosis, Avoid 
contamination of dropper tip. The following adverse reactions may occur: Pupillary dilation, increase in I0P. systemic 

effects due to absorption (!.e., hypertension, cardiac irregularities and hyperglycemia) p` 
'Alcon Double Masked Studies — Protocol No. 77-1-07 


ALCON LABORATORIES, INC. Fort Worth, Texas 76134 


Alcon — 







natamycin 5“ 


When it’s fun 


WhenitSan œ 
emergency ^. ~ 
817-293-0450 |. 














For primary signs of mycotic infection prescribe Natacyn. 

Natacyn is indicated for treatment of fungal blepharitis, conjunctivitis 

and keratitis caused by susceptible organisms. 

Natacyn is a topical ophthalmic suspension that 

is broad spectrum, fungicidal, well tolerated 

and non-irritating. - 

If you diagnose a fungal infection of the eye 

CALL (817) 293-0450 — 24 hours a day — 7 days a week. 


We will do our best to have your emergency shipment of 
Natacyn to you within 24 hours. = 


Hee 


Natacyn (natamycin 596) Ophthalmic Suspension is contraindicated where hypersensitivity to any of its components 
exist. Continued therapy for keratitis should be based on re-evaluation and additional laboratory studies if there is no 
improvement following 7-10 days of administration. 


€ One case of conjunctival chemosis and hyperemia has been reported. 


Adherence of the suspension in the fornices occurs regularly. Monitor patients on this drug at least twice weekly and 
discontinue drug if suspicion of toxicity occurs. Administer with caution in pregnancy. 


. 
— Usual dosage is two drops in the conjunctival sac up ‘0 4 to 5 times a day. 





ALCON LABORATORIES, INC. 
Fort Worth, Texas 76101 


a 
Ss, " t Illustration: Lewis E.Calver 1981 © Alcon Mfd. under licerse from Gist-Brocades, N.V., Delft, Holland. - 
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third port far your 
eiss Beam Solitter 


Add the Zeiss- Jrban Dual Camera 
Adapter to the 3eam Spiitter on 
any Zeiss OpVi 1, 6, or 7, and 

you add the caoability of doing 
either TV or Cire documentation 
simultaneously with 35mm pho- 
tography without sacrificing 

dual observaticn. You never need 
interrupt a procedure to switch 
formats. since two are always 
availabe 
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Simultaneous 
dual observation 


On OpMi 1 or 6, the second Beam 
Splitter port remains available 
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a stereo coobservation tube. 

And now you can even put two 
cameras on OpMi 7 which is a 
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your microscope, this system is 
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Convenience: 

Tne Dua-Camera 
Adapter attaches to 
one Beam-Splitter 
port, leaving the other 
availabletor other 
accessories such as 
for dual coservation. 





Convenience?: 
ATV or Cine Camera 
attaches here. It will 
function even while 
you're taking 35mm 
slides. 
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Zeiss-Urban Dual 
Camera Adapter 
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Attach a remote con- 
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document are available by directing requests to this journal: 
Scientific Publications, 535 N Dearborn St, Chicago, IL 60€10. 


" — a... 


Instructions for Authors 


^" 
L 
i 1 A ^ f 


Photo Slit Lamp 
Is First a Great Slit Lamp. 


[0/0290]: unique SL-5D offers ybu the bestoftwo the SL-5D isscompact enough to rest easily en 

worigsra sit lamp of both true clinical quality your ophthalmic stand. And the camera’s _ 

and uncompromising tucked neatly under the 

phatographic capabilities oculars so it never gets in 
You can purchase the the way of the slit lamp 

SL-SD as an unexcelled fl function. Ask your Topcon: 

ele} lem Clinical instrument M distributor for more details: 

and ġdd the photographic i | Or contact us at Topcon. 

attachment at a later | | 

dats. Or Buy it as a fully- 

eguipped photo slit lamp 

today, complete with auto 

winger and adjustable 

background iluminator. 

The-optional accessories 

include a unique split- 

frame stereo photography 

aaapter, dbservation tube, 

measuring eyepieces, 

and popular applanation 


tonemetems which can be pied — ES ! Photog raphic 


easily added at any time. s — : a 
Impeccably designed, | Slit Lamp. 


TOPCON 


A New World of Precision Optics. 


lopcon Instrument Corp. of merica, 9 Keystone Place, Paramus, New Jersey 07652 (204) 261-9450 








NEURO-OPHTHALMOLOGIST 


University of Michigan, full-time 
faculty position as neuro- 
ophthalmologist in Department of 
Ophthalmology, assistant or asso- 
ciate professor level. 















Training in ophthalmology and fel- 
lowship in neuro-ophthalmology 
required. 








Opportunity for clinical and labo- 
ratory research, resident and stu- 
dent teaching, and clinical prac- 
tice. 


Contact Paul R. Lichter, M.D., 
Department of Ophthalmology, 
University Hospital, Parkview 004, 
Ann Arbor, Michigan 48109. The 
University of Michigan is a non- 
discriminatory, affirmative ac- 
tion employer. 


















m p New Pork Medical College- 





GEOGRAPHIC 
FULL-TIME 
POSITION AVAILABLE 


The Department of Ophthalmology 
of Children's Hospital National 
Medical Center invites applica- 
tions for a full-time associate 
position in pediatric ophthalmolo- 
gy. 

Candidates should have com- 
pleted one or more years of fel- 
lowship training in ophthalmic 
genetics. 


Qualified applicants sheuld sub- 
mit a copy of their current curric- 
ulum vitae prior to April 30, 1981 
to: 


David S. Friendly, M.D. 
Chairman 

Department of Ophthalmology 
Children's Hospital National 
Medical Center—Suite 4600 
111 Michigan Avenue, N.W. 
Washington, D.C. 20010 





- OCULOPLASTIC 
SURGICAL 
FELLOWSHIPS 


of the 
New York Medical College 
Westchester County 
Medical Center 


Pre/Post-op care 
Surgical Assistance 
Liability Insurance 
Staff Appointment 
Artificial Eye Lab 
Clinic Responsibility 
Limited Funding 
Locum Tenens 


Applications 1981 & 1982 


Inquiry & Applications: 
Ms. P. Tamkin 
c/o P. Guibor, M.D. 
630 Park Avenue 
New York, NY 10021 
(212) 734-1010 


Semi-Annual Cadaver Courses 


of the 


Westchester County Medical Center 





OCULOPLASTIC SURGICAL DISSECTION COURSE 


FACULTY: 

M. Albom, M.D. J. Hagedoorn, Ph.D. 
M. Baskin, M.D. S. Hecht, M.D. 

R. Coburn, M.D. L. Herman, Ph.D. 
N. Cousins, Esq. A. Messina, M.D. 
M. Dunn, M.D. N. Pastorek, M.D. 
H. Gould, M.D. E. Wiggs, M.D. 

M. Guibor, C.0. D. Wolfley, M.D. 

P. Guibor, M.D. and others. 


(40 HRS. CME & CAT 1) 


May 13-16, 1981 SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, Trauma 


SPECIAL FEATURES: 


€ Film and Lectures 


Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 
Fractures, Orbital Tumors and Chemosurgery. 


* Live Surgical Demonstration Video 
@ Video Tape Surgery and Cadaver Dissections 


@ PARTICIPANT'S CADAVER FOR PRACTICAL SURGICAL DISSECTIO 
@ Course Outlines, Manuscripts, Materials 

@ Sutures & Needles Courtesy 

@ Scheduled Transportation Motel to Medical Center (15 min.) 


Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
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New York, N. Y. 10021 (212) 734-1010 


Clip and mail with registration fee: 
May 13-16, 1981 
OCULOPLASTIC REGISTRATION FORM 
Registration $650.00 
Name = E EREN 
Address 
Oty 20 





State: scat 


Telephone ( | Spe re LE 
Specialty: Ophth—ENT—Plastic—Derm 
(circle one) 
Make check payable: The Oculoplastic Foundation, Inc. 
OCULOPLASTIC COURSE 
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* Banquet & Daily Luncheons included 


FUTURE MEETINGS 
June 3-6, 1981 


Boston Lacrimal Course 
Salt Lake City, Utah 


vember 11-14, 1981 
Qculoplastic Surgical Dissection Course 
New York, New York 





ntroducing The New 


Dioptron Nova 
Ever since Coherent first offered 
the benefits of autorefraction ther 
has been a need to make these 
benefits available to every doctor. 
The Dioptron Nova is the answer 
to that need. 


Versatility And Economy For 
Maximum Office Flexibility 
The Dioptron Nova is as econom- 
ical in size as it is in price. Nova's 
ability to be placed on a table or 
pole mounted gives you the choice 





of locating it practically anywhere 
in your office. 


Fast, Simple Operation 
Nova's simple operation allows 
your technician to take fast, rali- 
able patient readings with clinicall 
proven accuracy. 


Unsurpassed Accuracy With 
Difficult-To-Treat Patients 
What's more, the Nova inspiras a 
high level of confidence—often 
permitting subjective accuracy 
with objective refraction of 
aphakics, geriatrics, pediatrics and 
IOL patients. 


Special Features For 
Your Practice 


e A digital readout for quick results 
M EWI! * A special vertex button for spec- 
* tacle and contact lens over- 


refraction. 

e A printer for patient records 
(optional). 

e An interface for computer 


DIOP communications (optional. 
TRON èe And much, much more. 
® The Benefits of the Highest 
Quality Autorefraction For 
NOVA Any Practice 
re Whether you choose the econom- 


ical Dioptron Nova, or the more 
E E advanced Dioptron Ultima, you 
Diagnostic Eye Computer. can be assured of one thing: 
Coherent's commitment to 
QUALITY. 
To obtain IMMEDIATE 


DELIVERY call Coherent toll-free 
at 800/227-1914 or call collect, 


Unsurpassed 415/858-2250. 
Accuracy Made eo COHERENT 
conom ICQ & Applying Advanced Technology To Medicine. 










linically Proven For The 
Results You Want. 
The Dioptron Ultima is backed by 
more than seven years clinical 
experience and used by over 2,000 
doctors. The results have increased 
both doctor and patient confi- 
dence. The Dioptronmakes objec- 
tive refraction of both routine 
and pathologic patiemts easier and 
simpler than ever. 


Sophisticated Enough 

To Be Simple. 

The Dioptron Ultima features one- 
button, one-result performance, 
completely automatice from start to 
finish. 


Designed For The 
Demanding Practice. 
The Dioptron Ultima Diagnostic 
Eye Computer was designed to 

. meet the needs of the most 
demanding practice with features 
such as the exclusive PathAlert™ 
System—an early warning system 
that may identify possible 
pathology. 


The Benefits Of The Highest 
Quality Autorefraction 
System. 

The Dioptron Ultima's unsurpassed 
accuracy guarantees the kind of 
performance that is essential to 
your practice. No e) tar: Tis V] (0 fom 
fractor—objective or subjective— 
provides you with better results 
than the Dioptron—and we have 
the clinical data to prove it. 


How to Obtain Dioptron’s 
Benefits. 
For more information about 
how you can begin offering the 
benefits of superior patient care 
with the unsurpassed accuracy of 
the Dioptron Ultima call Coherent 
toll-free at 800/227-1914. In Cali- 
fornia, Alaska, and Hawaii, call 
collect, 415/858-2250 or write to 
Coherent Medical Division, 3270 
West Bayshore Road, Box 10122, 
Palo Alto, CA 94303. 


The Worlds *1 


Clinically Proven € COHERENT 
Autorefractor | MEDICAL DIVISION | 


“(Coherent 1981 





- t TAR! [CH A ONT 
Ur cuMru T 


with | the NEVYAS DRAPE RETRACTOR 


This light, disposable, stick-on { 
retractor helps eliminate the patient's 
feeling of ‘suffocation.’ It offers an 
unrestricted breathing zone that 
ASS AN leaves the nose and mouth 
^ NA N E untouched by the surgical drape. 
X Order today by filling-in the coupon, 
4 P below: 

















"A — — — 


Diversatronics, Inc. 
456 Parkway, Broomall, Pa. 19008 (215) 356-3995 


Please send me . packages of your NEVYAS DRAPE 
RETRACTOR today, at the special price of $19.00 per 24-piece 
package. 


Enclosed is my checkfor: |— Please bill me LJ. 
s NAME : 
d t Tad Address: i i 
iversatroniCS in. Jaana | 
City/State/Zip: 























WIWills Eye Hospital 


Invites You to Attend 
An Intraocular Microsurgery Course 


FACULTY POSITIONS 
DEPARTMENT OF OPHTHALMOLOGY 


2 . . . Featuring the Use of the SITE Instrument 
Louisiana State University Medical Center for Both Anterior and Posterior Segment Surgery 
in Shreveport on 
May 16-17, 1981 
. a Qi . and 
Openings for faculty positions in the Department of September 26-27, 1981 
Ophthalmology, Louisiana State University Medical 
: in. Program Director 
Center in Shreveport and Shreveport Veterans Admin UIMCDERMAM MD. 
istration Hospital from instructor to full professor 
Faculty to Include: 


level for candidates with commitment to teaching, William H. Annesley, M.D. William E. Benson. M.D. 


Jay L. Federman, M.D. Lov K. Sarin, M.D. 


research and clinical care. Subspecialty training Stephen B. Lichtenstein, M.D. M. Madison Slusher, M.D. 
desirable but not necessary. Jerry A. Shields, M.D. William S. Tasman, M.D. 


This course is divided into practical laboratory sessions, lectures, 
discussion periods and sessions with movies and video tapes of tech- 


Send curriculum vitae and three references to: niques for open and closed intraocular microsurgery. The course will 


emphasize the operation and functions of the SITE SYSTEM utilizing 
end-rotary cutters, side-guillotine cutters and motorized scissors fcr 


James P Ganley M D Dr P H anterior and posterior segment intraocular microsurgery. 
. , . ,, ^ . . 

Head, Department of Ophthalmology i ndn ir cud Siep A 

Louisiana State University Medical Center 


Registration Fee: $350.00 (Practicing Ophthalmologists) 
P. 0. Box 33932 $175.00 (Residents and Fellows) 


Shreveport, Louisiana 71130 Registration and Information: 


Ms. Lucia M. Manes , 
Department of Continuing Medical Education 
An EEO Employer Wills Eye Hospital 
9th & Walnut Streets, Philadelphia, PA 19107 
(215) 928-3258 
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Have you broken the habit 
of prescribing the expensive brand of 
Pilocarpine? 





Habits are being broken everyday. 

Many ophthalmologists have broken the expensive Isopto* Carpine 
(pilccarpine HCl) prescribing habit and now prescribe Pilocar® (pilocarpine 
HCB. Have you? Breaking this habit could result in substantial savings for 
you: patients. 

For example, you may be able to save your patients up to 40% on every 
new and refill prescription when you specify Pilocar® Twin Pack vs 
Isopto Carpine. This savings, on a yearly basis, could be equivalent to a 
free office visit for your patients. And , when you consider that both Pilocar 
aphsha'mic solution and the “Isopto” brand have the same active ingredient, 
why should your patients have to pay more? 

Now is the time to break the habit of prescribing the expensive brand of 
pilacarpine. Prescribe Pilocar. Your patients could receive a financial reward 
of 40% savings on every prescription. 


PILOCAR' 


(pilocarpine HCI) 
Every Rx is like writing your patient a check. 


e 
CopervVision 


CooperVision Pharmaceuticals inc. 
PO. Box 367 
San German, Puerto Rico 00753 USA 


INDICATIONS: For use a» a miotic in the treatment of chronic (open angle) glaucoma. May be used to lower intraocular pressure prior to surgery for acute glaucomc. Also indicated to neutralize 
the effects of mydriatic following surgery or ophthalmoscopic examination. CONTRAINDICATIONS: Hypersensitivity to any of the components. ADVERSE REACTIONS: Slight ciliary spasm with 
temporary reduction in -isual acuity. Sensitization of the lids or conjunctiva may occur. DOSAGE AND ADMINISTRATION: The initial dose is one or two drops. This may be repeated up to six 
times daily. The frequercy of instillation and the concentration of PILOCAR are determined by the severity of the glaucoma and miotic response of the patient. Sterile solutions are available in 
concentrations of 0.5% , 1% 296, 396, 4%, and 6% Pilocarpine HCl. During acute phases, the miotic must be instilled into the unaffected eye to prevent an attack of angle closure 
~ + glaucoma. HOW SUPPLIED: Pilosar Twin Pack each containing 2-15 ml plastic squeeze dropper tip bottles; Pilocer'single 15 ml plastic squeeze dropper tip bottles. 


© CoeperVision Pharmaceuticals Inc. 1980 9/80 80-5-0418 R. 


THE DEPARTMENT OF OPHTHALMOLOGY 
and 
THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 


Announce a Postgraduate Course 


LASER IRIDECTOMY 


Under the Direction of 
ROBERT RITCH, M.D., New York, NY 
FRANCES A. L'ESPERANCE, New York, NY, 


STEVEN M. PODOS, M.D., New York, NY 
IRVIN P. POLLACK, M.D., Baltimore, Maryland 


MAY 16, 1981 
Saturday, 9:00 A.M. to 5:00 P.M. 


This course is designed to give detailed instruction in the 
techniques of performing laser iridectomy. Topics covered will 
include patient selection, indications and contraindications for 
laser iridectomy, preoperative and postoperative treatment, 
details of the operative procedure, and complications. Modifica- 
tions of the procedure for different types of irides and various 
types of primary and secondary angle-closure glaucomas respon- 
sive to laser iridectomy will be covered in detail. The afternoon 
session will be devoted to practice iridectomy with pigmented 
rabbits. 
Fee: $300. Residents & Fellows: $200. 


This course will be given at the Mount Sinai Medical Center, 
New York City, New York 


SE EEE EEE EEE rr a 


APPLY TO: Director, The Page and William Black Post-Graduate School of 
Medicine, Mount Sinai School of Medicine, One Gustave L. Levy Place, New York, 
New York 10029. Tel: (212) 650-6737. 


RUSH MEDICAL COLLEGE 
AND 
GRANT HOSPITAL 
present 


AN INTERNATIONAL OCULAR 
SURGERY SYMPOSIUM 


May 24-25, 1981 
Chicago, Illinois 


featuring 
Jose Barraquer, M.D. 
Leo Bores, M.D. 
Svyatoslav Fyodorov, M.D. 
Michael Korey, M.D. St. Louis, MO 
John Sheets, M.D. Odessa, TX 
William Simcoe, M.D. Tulsa, OK 
Robert Welsh, M.D. Miami, FL 


Bogota, Colombia 
Santa Fe, NM 
Moscow, USSR 


For more information, contact: 
Jamie Umfred 
University Office of Continuing Education 
Rush-Presbyterian-St. Luke’s Medical Center 
600 South Paulina Street 
Chicago, IL 60612 
(312) 942-7095 





THE DEPARTMENT OF 
OPHTHALMOLOGY 
AT 
THE UNIVERSITY OF IOWA 
SPONSORS AN 
INTERNATIONAL SYMPOSIUM 

ON 

STRABISMUS: 


PROBLEM SOLVING IN STRABISMUS 


Panel will be presented with common prob- 
lems that are encountered in strabismus and 
will address themselves in short presentations 
to these questions. Panel discussions and 
questions from the audience will be 
included. 


IN 
IOWA CITY, IOWA 


SEPTEMBER 17-19, 1981 


Course Coordinator: William E. Scott, M.D. 


Faculty to include: Drs. Apis (Mexico), Ciancia (Argen- 
tina), deDecker (Germany), Harcourt (England), Hel- 
veston (Indiana), Jampolsky (California), Lang (Swit- 
zerland), McNeer (Virginia), Parks (Washington, D.C.), 
Pittar (Australia), Pratt-Johnson (Canada), Velez (Co- 
lombia). 


* Simplest biometric procedure available. 

Quick applanation of patient. 

* Freeze and store A-scan image. 

e Easily measure, diagnose amd photográâph 
at your convenience. 


Sonometrics- Being The Leader Is A Never Ending Commitment! 
See you at the AIOIS show, Booth numbers 97 and 98 
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Like a fine automobile, AMSOFthin " 
lenses are designed for performance as 
well as comfort. While your patients enjoy 
the comfort, easier wearing and other 
advantages of increased oxygen transmis- 
sion, AMSOF lens durability and proven 
reproducibility* mean te ormance vou 
can count on for increased fitting efficiency. 
Handling the Curves: Speed 
and Precision 
To enable you to give even more 
M Ie the benefits of 
AMSOFthin lenses, you 
can choose from three dif- 
ferent base curves: 8.3, 
8.6 and 8.9mm. And stan- 
dard 24-hour turnaround 
on Rx orders lets you 
offer the kind of speedy 
service today's consumers 
are looking for. 





Courtesy of Ferrari North America 





ort and 
Performance 











Streamlining for Maximum Efficiency 
The uniquely simple PRN Pricing 

(Purchase Replacements as Needed) 
streamlines both your paperwork and 
your costs. Initial lenses are only $18.00. 
Any replacement is just $9.00 with a re- 
turned lens— so there's no complicated 
record-keeping to slow down your practice. 
Evaluate your needs. Perhaps you'll find, 
as many of your colleagues have, that 
today's conditions demand a lens that 
offers comfort and per- 
formance: AMSOFthin. 


A Division of American Sterilizer Company 
P.O. Box 1693, Norfolk, Virginia 23501 
(800)446-8301, (800)582-8178 in Virzinia. 
Manufactured for quality, priced for value 

* A recent study showed AMSOF lenses 
truer to their labeled parameters than four 
other leading soft contact lenses. Copies 
available on request. 


(deltafilcon A) 


HYDROPHILIC CONTACT LENSI 


amsofthin__ 
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Vira-A 


»darabine 
enmalmic 
JAntment) 3% 


VIRA-A 


(vidarabine 
ophthalmic 
ointment), 3% 
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Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-58-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses /n vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3*5, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(7195) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 
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fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of emoryonic 
or fetal damage in pregnant women receiving Vira- A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitra. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 

cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. . 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because ary ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139). 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 
PARKE-DAVIS 
Division of Warner-Lambert Company 
Morris Plains, NJ 07950 
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A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
VIRUS KERATITIS 


VIRA-A 


(vidarabine ophthalmic ointment), 3% 







Not only as effective but is also effective 

as IDU in treating in patients resistant or 
Herpes simplex virus hypersensitive to or 
keratitis... intolerant of IDU* 
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ini No. of T 
Clinical Evidence Sublecis Description k 
Vira-A 81 Previously jl D * 
Controllec Trials untreated (86%) = Ó, 
Mei n 
Vira-A 142 75% had been 101 subjects — 
Uncontrolled Trials resistant or (71%) ae 
hypersensitive 
à to IDU 
_, NOTE: In *he centrolled and uncontrolled trials, 70 and 101 subjects, ; : | 
. respectively, re-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative-free. 


a “Data on file. Medica: Department, Parke-Davis. 


Please sec prescribing information on preceding page. PARKE-DAVIS 


The Dallas Eye Institute 


Announces 


IOL Sessions with 
JERALD L. TENNANT, M.D. 


Spring & Summer Schedule A full day of videotapes, films, 
Pebtuat9v hs. 2l. AES vua 17 live surgery, anesthesiology, 
Murch....o V RBS. 10 complication management, 
Aprile 3 ll). e A 21 question and answer session. 
Ma. au oae watts 19 

lunéibr users s mer uk 16 Bee, Pee ee ees $50 
Iul A a ecu RN ires 21 Attendance ....... Limited to 10 


Registration: Merrilyn Smith 
Dallas Eye Institute 
101 N. Zang Boulevard 
Dallas, TX 75208 
214/943-2469 


APRIL 9th & 10th, 1981 


LENOX HILL HOSPITAL 
New York City 


THE RED EYE 
DIAGNOSIS AND MANAGEMENT 


This seminar will be devoted to a comprehensive overview of the diagnosis and management of the Red Eye 
resulting from external and intraocular infections and inflammations. A distinguished panel of experts will discuss 
the latest advances in the diagnosis, pathogenesis and treatment, emphasizing the practical aspects of 
management. Clinical case problems submitted by panelists and audience will be analyzed at each session. 


FACULTY: 


Jules L. Baum, M.D. Peter Laibson, M.D. 
Stuart |. Brown, M.D. Bruce Ostler, M.D. 


Robert S. Coles, M.D. Michael B. Starr, M.D. 
Richard K. Forster Frederick H. Theodore 


REGISTRATION FEE: $200.00 Residents: $75.00 
FOR INFORMATION WRITE: 


Lori Dioszeghy **This course is approved for 16 credit hours in Category 
Department of Ophthalmology | towards the Physicians Recognition Award of the 
Lenox Hill Hospital A.M.A. 

100 East 77th Street 

New York, New York 10021 
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Also Available Through KEELER OPTICAL PRODUCTS. INC, 


AU TUSWITOH II 


Xx Automatic room 
light regulator 


Instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch II, room and fixation light- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch^ |! 
returns the room to its original lighting... and recharges 
up to three hand insiruments in its spare time (there's also 
an optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls are provided; 
ten self-illuminated control buttons, including three manual 
overrides, are featured on the control panel. 


^ 


The Autoswitch II is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 


X You don't have time 
to do without it. 


FIXATION: 
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The choice is yours. 





CORTISPORIN 


CORTISPORIN 


Ophthalmic Suspension Sterile Ophthalmic Ointment Sterile 
(polymyxin B-neomycin- (polymyxin B-bacitracin-neomycin- 
hydrocortisone) hydrocortisone) 


The choice ophthalmic Patients also find relief 
preparation, Cortisporin® from high cost. The two 
Ophthalmic Suspension sterile forms provide con- 
(Sterile) and Cortisporin® venient day and night 
Ophthalmic Ointment coverage at lower cost than 
(Sterile) are promoted to most other brands of 
ophthalmologists only. similar activity. 


The broad therapeutic 
spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which 
act against susceptible 
bacterial pathogens 
commonly involved in the 
ophthalmic infections 
accessible to topical 
therapy.” Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs and 
symptoms of inflammation, 
and inhibits corneal 
neovascularization. 
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CORTISPORIN* Ophthalmic Suspension Sterile 

(Polymyxin B—Neomycin—Hydrocortisone) 

Each cc. contains: Aerosporin* (Polymyxin B Sulfate), 10,000 units, neomycin sulfate 
(equivalent to 3.5 mg. neomycin base), 5 mg., hydrocortisone, 10 mg. (196), thimerosal 
(preservative), 0.00196. 

The vehicle contains the inactive ingredients cetyl alcohol, glyceryl monostearate, 
liquid petrolatum, polyoxy! 40 stearate, propylene glycol and purified water. 


HOW SUPPLIED: Bottle of 5 cc with Sterile Dropper 


CORTISPORIN® Ophthalmic Ointment Sterile 

(Polymyxin B—Bacitracin—Neomycin—Hydrocortisone) 

Each gram contains: Aerosporin* (Polymyxin B Sulfate), 5,000 units, bacitracin zinc 
400 units, neomycin sulfate 5 mg (equivalent to 3.5 mg neomycin base), hydrocortisone 
10 mg (196), special white petrolatum qs. 


HOW SUPPLIED: Tube of % oz with ophthalmic tip. 


*INDICATIONS: Based on a review of these drugs by the National Academy of 
Sciences—National Research Council and/or other information, FDA has classi- 
fied the indications as follows: 

"Possibly" effective: For the treatment of nonpurulent bacterial infections of the 
eye due to organisms sensitive to the antibiotic ingredients of the drugs and when 


the anti-inflammatory action of the hydrocortisone is indicated as in nonpurulent 
bacterial, allergic, vernal and phlyctenular conjunctivitis; nonpurulent blepharitis; 
interstitial, sclerosing, postoperative or acne rosacea keratitis; superficial 
chemical and thermal burns of the cornea. 

Final classification of the less-than-effective indications requires further 
investigation. 





CONTRAINDICATIONS: These products are contraindicated in acute purulent con- 
junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the posterior segment of the eye. They are also contraindicated=n those indi- 
viduals who have shown hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves, posterior subcapsular cataract 
fcrmation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It is advisable that inteaocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsuscegt ble 
organisms, including fungi. Appropriate measures should be taken if this occurs 
ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
should be borne in mind. 


Complete literature available on request from Professional Services Dept. PML. 


Burroughs Wellcome Co. 
Research Triangle Park 


Wellcome North Carolina 27709 


The Surgical Microscope With 
Functional Design 
And Optical 
Excellence 


Names you can depend on for quality 


offer you a total surgical microscope system 
combining optical integrity and human engineering. 


For detailed information, contact your STORZ representative or write STORZ, Department D. 


“Consistent Craftsmanship Since 1893” 


Storzstorz - 


INSTRUMENT COMPANY 
3365 Tree Cour industrial Bivd., St. Louis, MO 63122 + Call Customer Service (800) 325-9500 or (800) 325-9668. In Missouri, (314) 225-5051 
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Ocutome Il... 


Superior for I/A, too 


The Ocutome ll is not only the most advanced intraocular 
tissue suction-cutter it's also the best irigation/aspiration 
equipment available. Because of its exclusive Linear Suction 
Footswitch Control, Ocutome Il delivers fully variable suction 
from O to your pre-set maximum. The required precision for 
safe and successful cortical aspiration during extracapsular 
cataract extraction prior to IOL implant is available at a touch of 
the footswitch. Equipped with the Mcintyre Coaxial Cannula 
System, the Ocutome I| can function as your primary I/A 
instrument. And you receive the world's leading suction/cutter, 
all in one versatile, compact unit. 


EER EE O EU SE AE BEN RES SES EAS GNE EEN GNE UND REND NN 
McINTYRE COAXIAL CANNULA SYSTEM 


— Bm 























O I'd like more details on the |/A Physician 
capabilities of the Ocutome Il. . 
Please have a representative call Hospital 
L] Please add my name to the NOEs 
Ocutome/Fragmatome Newsletter City Stadle. — ^ Zip 
mailing list. 
Telephone 
L] Please send a curent listing of future Clip and mail to: Cooper Medical 
Ocutome educational workshops. 600 McCormick Street 


San Leandro, CA 94577 


TENE UNIS PIFS BMA SEE CONG eU Gus; INED S QU CNATMO E a MMEDAR E 
COOPER MEDICAL \cutome® Il microsurgical system 


600 McCormick Street S OG oe 
San Leandro, CA 94577 eae ake Oe 
In California call: (445) 568-6800 

Continental U.S.: (800) 227-0594 (toll-free) 
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33RD ANNUAL 
WILLS EYE HOSPITAL 
CLINICAL CONFERENCE 


sponsored by the Wills Eye Society of Ex-Residents 


John J. Siliquini, M.D., Conference Chairman 
April 23-24-25, 1981 
FRANKLIN PLAZA HOTEL 16th & Race Streets Philadelphia, Pa. 


BEDELL MEMORIAL LECTURE 
presented by 


STEPHEN M. DRANCE, M.D. 
Vancouver, British Columbia, Canada 


SYMPOSIA 


BERNARD GETTES MEMORIAL SYMPOSIUM KERATO-REFRACTIVE SURGERY SYMPOSIUM 
ON GLAUCOMA (INCLUDING RADIAL KERATOTOMY) 

George L. Speath, M.D., Phila., Pa. Moderator 
Stephen M. Drance, M.D., Vancouver, B.C., Canada 
Irving Pollack, M.D., Baltimore, Md. 

Kenneth Richardson, M.D., Anchorage, Alaska 


Peter R. Laibson, Phila., Pa., Moderator 
James V. Aquavella, M.D., Rochester, N.Y. 
John Cowdan, M.D., Detroit, Mich. 
Herbert Kaufman, M.D., New Orleans, La. 
Frederick Kremer, M.D., Phila., Pa. 
George Waring, M.D., Atlanta, Ga. 


OVER 80 ORIGINAL PAPERS WILL BE PRESENTED BY 
INDIVIDUAL AUTHORS 


WORKSHOPS 


Contact Lenses Intraocular Lenses Retina 

Cornea Neuro-Ophthalmology Strabismus 

Glaucoma Oculoplastic Surgery Vitrectomy 
Refraction 


The following two special Workshops are planned 
for Nurses and Ophthalmic Assistants: 


FOCUS ON GENERAL OPHTHALMIC NURSING OPHTHALMIC MEDICAL ASSISTANTS COURSE 
Friday, April 14, 1981 Saturday, April 25, 1981 
Fee: $45.00 Fee: $45.00 


REGISTRATION INFORMATION: 
Registration Fee: $150.00 Practicing Ophthalmologists 
50.00 Residents and Fellows 
45.00 Nursing Workshop 
45.00 Medica! Assistants Workshop 


For further information contact Jeanne Es Kiska, Conference Coordinator, 
4132 Markland Street, Philadelphia, Pa. 19124, (215) 288-6825. 


NO REFUNDS AFTER MARCH 15, 1981 





No time for 
guesswork 
here... 


...Or when 
prescribing a 
sulfa/steroid 
combination. 





+ 


Prescribe Vasocidin® 
the solution with the dependable 
concentration. 


Mountain climber. He limits his risk by not relying on 
guesswork. You Go the same when you prescribe 
Vasocidin. There's no guessing about its steroid concen- 
tration. With dependable Vasocidin Ophthalmic Solution, 
you know yourpetients will be receiving the maximum 
concentration in every clear drop...every time. 


This is hardly tne-case with the ocular steroid suspen- 
sions. With suspensions you must rely on guesswork. 
This was documented in a published study! of ocular 
steroid suspensiens. Apt and his associates concluded 
that whether cr rot these suspensions are shaken ‘‘__ it 
is likely that many patients would still not receive the 
maximum concentration of the drug?’ So, why take the 
suspension gamble? 


Guesswcrk steps with Vasocidin. With clear Vasocidin 
solution, you can treat nonpurulent bacterial conjuncti- 
vitis and blepharitis* and be confident your patients will 
be receiving the dosage you prescribed. Every drop 
contains the precise concentration of anti-infective, 
anti-inflamma ory and decongestant. Vasocidin clears 
redness fast, and it doesn't cause a gummy, sticky 
residue on patients’ lids as the "suspension product”’ 
often does. 


So, don't risk guessing what patients are getting. 
Prescribe Vasocidin with the dependable concentration. 
And for nighttime use, prescribe Vasocidin Ointment 
(prednisclone acetate 0.5%, sulfacetamide sodium 
10.0%, phenylephrine hydrochloride 0.125%). 





a Di ® 
Vasocidin 
(orednisolone sodium phosphate 0.25%. sulfacetamide sodium 10%, phenylephrine HCI 0.125%) 
The clear sulfa/steroid solution with the 
dependable concentration. 


‘Apt L, et al: Patient compliance with use of topical ophthalmic corticosteroid suspensions. AJO 87: 210-214, 1979. 


VASOCIDIN- OPHTHALMIC SOLUTION " INDICATIONS: Ophthalmic: Based on a review of a related combination of drugs by the National Academwof Sciences-National Research Council and/or other information, FDA has classified the indication as 
follows: ''Possibi'' effective: forthe treatment of nonpurulent blepharitis and blepharoconunctivitis (seborrheal, Staphylococcal, allergic) and nonpurulent conjunctivitis (allergic and bacterial). Final classification of the less-than-effective indication 
requires further investigation. 





CONTRAINDICATIONS: Contraindicated in herpes simplex, ocular tuberculosis, vaccinia, varicella and most other wiral diseases of the cornea and conjunctiva; fungal diseases of the eye and most dendritic ulcers. 

Purulent conjunctivitis and purulent blepharitis are contraindications for topical steroids. Should not be used by patients with narrow angle glaucoma or those sensitive to sulfonamides. Discontinue use in atherwise sensitive patients. WARNINGS: 
ol Steroid medication the treatment of stromal herpes simplex keratitis requires great caution; frequent slit-lamp microscopy is mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity 

and fields ef vision. posterioesubeapsular cataract formation, or may aid in the establishment of secondary ocular infections from pathogens liberated from ocular tissues. In those diseases causing thinning of the cornea or sclera, perforation has 


7 Glaucoma with optic nerve damage, CocperVision 
visual acuity and field defects, posterior subcapsular cataract formation, secondary ocular infections from pathogens liberated from ocular tissues, perforation of the globe. PO Box 367 
© CooperVision Pharmaceuxcals 1980 80-5-0477 SanGerman. Puerto Rico 00759USA 
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THE CHICAGO OPHTHALMOLOGICAL SOCIETY 
PRESENTS 


THE THIRTY-THIRD 
ANNUAL CLINICAL CONFERENCE 


MAY 22 & 23, 1981 
THE DRAKE HOTEL, CHICAGO, ILLINOIS 
PRELIMINARY SPEAKER PROGRAM 


THOMAS M. AABERG M.D. 
Milwaukee, Wisconsin 


JOEL S. GLASER, M.D. 
Miami, Florida 


JOHN HETHERINGTON, JR., M.D. 
San Francisco, California 


CHARLES E. ILIFF, M.D. 
Baltimore, Maryland 


ARTHUR J. JAMPOLSKY, M.D. 
San Francisco, California 


HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 


STEPHEN J. RYAN, M.D. 
Los Angeles, California 


ALSO PRESENTING 


THE THIRTY-SEVENTH 
ANNUAL GIFFORD MEMORIAL LECTURE 


ARNALL PATZ, M.D. 
Baltimore, Maryland 
*Approved for CME-Category 1 Credit 


PROGRAM CHAIRMAN 
DAVID H. ORTH, M.D. 
Chicago, Illinois 


REGISTRATION FEE: $175.00 "Registration After April 15th 
Conference Cost $200.00 


Includes dinner dance, two luncheons, 
coffee breaks 


INFORMATION & REGISTRATION 


Jerry Glotzer, Field Representative 
CHICAGO OPHTHALMOLOGICAL SOCIETY 
515 N. Dearborn Street 

Chicago, IL 60610 

Phone: (312) 670-2581 


DEVERS EYE CLINIC OF 
GOOD SAMARITAN HOSPITAL AND MEDICAL CENTER 
and 
THE UNIVERSITY OF OREGON HEALTH SCIENCES CENTER 
DEPARTMENT OF OPHTHALMOLOGY 


announce a conference on 


CURRENT CONCEPTS IN OPHTHALMOLOGY: 
GLAUCOMA AND NEURO-OPHTHALMOLOGY 


June 18, 19, 20, 1981 


SALISHAN LODGE on the Oregon coast 
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FACULTY 
Richard Brubaker, M.D., Rochester, Minnesota 
David Campbell, M.D., Atlanta, Georgia 
John Keltner, M.D., Davis, California 
Neil Miller, M.D., Baltimore, Maryland 
Harry Quigley, M.D., Baltimore, Maryland 
Thomas Shults, M.D., Portland, Oregon 
Michael Van Buskirk, M.D., Portland, Oregon 


Fee—Practicing Physicians—$250.00 if paid by May 15; 
$275.00 thereafter 
Residents, Fellows—$100.00 if paid by May 15; 
$115.00 thereafter 
(Qualifying letter from depart- 
ment head required) 


This program is acceptable for 12 credits in Category 1 for the 
Physician's Recognition Award of the American Medical Associa- 
tion. 


For further information write to: 
Miss Rebecca Tarshis 
Conference Coordinator 
918 N. E. 44th Avenue 
Portland, Oregon 97213 





Accurate 
measurement 


in halfa second. 


Nikon’s Auto Refractometer NR-1000 reduces training time to 
half an hour and measurement time to half a second. 











.. Nikon's Auto Refractometer operations are easily performed digital display. The microprocessor 
NR-1000 makes accurate refrac- via the joystick. The operator memory automatically stores up 
tions faster and more convenient simply aligns the instrument, to 20 measurements 
for both patient end practitioner. presses the joystick trigger and 
Unmatched Nikcn optics and measurements appear almost Co ER ee cm 
sophisticated microprocessor con- | instantly. | 
trol are combined in one, easy to Unmistakable digital c RS ogee = : 
operate instrument that achieves display and printout. | 
accurate measurements of spher- Sphere, cylinder, and axis meas- and it produces a permanent printout 
ical power, cylincrical poWer, and urements appear on a bright record at the touch of a button. 


axis within half a second. 
By making refraction more 
comfortable for tne patient, the 
r NR-1000 drastically reduces 
examination time. And with its 
simple operatior—user training p~ 
usually takes less than a half-hour ' 
—the practitioner can save time 
by delegating routine patient 
screening. 


Sim ple joystick 


electronic 















The practical instrument 
for your practice. 

The Nikon Auto Refracto- 

meter NR-1000 can bring 

speed, accuracy, and ease of 

operation to your practice. 





operation. For more information and a 
Jnce it's demonstration of this remarkable 
dositioned at instrument's capability, call or write: 
patient eye Nikon Inc., Instrument Division, 
:evel, all 623 Stewart Avenue, Garden 
nstrument City, NY 11530 (516) 222-0200. 


Nikon 


Extending Man's Vision 


cM i 
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Marcaine HC! (bupivacaine HCI) 


with or without epinephrine 1:200.000 


Indications: Peripheral nerve block, infiltration, sympathetic 
block, caudal, or epidural block. 


Contraindication: Marcaine is contraindicated in patients with 
known hypersensitivity to it. 


Warnings: RESUSCITATIVE EQUIPMENT AND DRUGS 
SHOULD BE READILY AVAILABLE WHEN ANY LOCAL AN- 
ESTHETIC IS USED. 


Usage in Pregnancy. Reproduction studies have been performed 
in rats and rabbits and there is no evidence of harm to the animal 
fetus. The relevance to the human is not known. Safe use in 
pregnant women other than those in labor has not been 
established. 


Until further clinical experience is gained, paracervical block 
with Marcaine is not recommended. Fetal bradycardia frequently 
follows paracervical block with some amide-type local anes- 
thetics and may be associated with fetal acidosis. Added risk 
appears to be present in prematurity, toxemia of pregnancy, 
and fetal distress. 


The obstetrician is warned that severe persistent hypertension 
may occur after administration of certain oxytocic drugs, if 
vasopressors have already been used during labor (e.g., in the 
local anesthetic solution or to correct hypotension). 


Solutions containing a vasoconstrictor, particularly epinephrine 
or norepinephrine, should be used with extreme caution in 
patients receiving monoamine oxidase (MAO) inhibitors or anti- 
depressants of the triptyline or imipramine types, because 
severe, prolonged hypertension may result. 


Local anesthetics which contain preservatives, i.e., those sup- 
plied in multiple dose vials, should not be used for caudal or 
epidural anesthesia. 


Until further experience is gained in children younger than 12 
years, administration of Marcaine in this age group is not 
recommended. 


Precautions: The safety and effectiveness of local anesthetics 
depend upon proper dosage, correct technique, adequate pre- 
cautions, and readiness for emergencies. 


The lowest dosage that gives effective anesthesia should be 
used in order to avoid high plasma levels and serious systemic 
side effects. Injection of repeated doses of Marcaine may cause 
significant increase in blood levels with each additional dose, 
due to accumulation of the drug or its metabolites or due to 
slow metabolic degradation. Tolerance varies with the status of 
the patient. Debilitated, elderly patients and acutely ill patients 
should be given reduced doses commensurate with age and 
physical condition. 


Solutions containing a vasoconstrictor should be used cau- 
tiously in areas with limited blood supply, in the presence of 
diseases that may adversely affect the patient's cardiovascular 
system, or in patients with peripheral vascular disease. 


Marcaine should be used cautiously in persons with known 
drug allergies or sensitivities, particularly to the amide-type 
local anesthetics. 


Serious dose-related cardiac arrhythmias may occur if prepara- 
tions containing a vasoconstrictor such as epinephrine are em- 
ployed in patients during or following the administration of 
chloroform, halothane, cyclopropane, trichloroethylene, or other 
related agents. In deciding whether to use these products con- 
currently in the same patient, the combined action of both 
agents upon the myocardium, the concentration and volume 


PRODUCT IDENTIFICATION 


Marcaine HCI Epinephrine* 
(brand of (as bitartrate) 
bupivacaine HCI) 
% mg./ml. Dilution 









Methyl- Sodium Thio- 


mg./ml. mg./ml  ml./ml. 





0.25 2.5 — — 
0.25 2.5 1:200.000 2 

0.5 5.0 — — 

0.5 5.0 1:200,000 2 
0.75 16 — 

0.75 16 1:200,000 Not Available in Vials 


MULTIPLE DOSE VIAL 


Ascorbic 
paraben Bisulfite glycerol Acid 


mg./ml. 





60% 
Sodium Calcium 
Lactate Disodium 
ml./ml. 


0017 — 01 


of vasoconstrictor used, and the time since injection when 
applicable, should be taken into account. 


Caution is advised in administration of repeat doses of Marcain= 
to patients with severe liver disease. 


Use in Ophthalmic Surgery: When Marcaine 0.75% is usedfor retrc- 
bulbar block, complete corneal anesthesia usually precedes onset 
of clinically acceptable external ocular muscle akinesia. Therefore, 
presence of akinesia rather than anesthesia alone shoulc deter 
mine readiness of the patient for surgery. 


Adverse Reactions: Reactions to Marcaine are characteristic cf 
those associated with other amide-type local anesthetics. A 
major cause of adverse reactions to this group of drugs is exces- 
sive plasma levels, which may be due to overdosage, iradver- 
tent intravascular injection, or slow metabolic degradation. 


Excessive plasma levels of the amide-type local anesthetics 
cause systemic reactions involving the central nervous system 
and the cardiovascular system. The central nervous system 
effects are characterized by excitation or depression. The first 
manifestation may be nervousness, dizziness, blurred vision, 
cr tremors, followed by drowsiness, convulsions, unconscious- 
ness, and possibly respiratory arrest. Since excitement may be 
transient or absent, the first manifestation may be drowsiness, 
sometimes merging into unconsciousness and resp ratory 
arrest. Other central nervous system effects may be nausea, 
vomiting, chills, constriction of the pupils, or tinnitus. The cardio- 
vascular manifestations of excessive plasma levels may include 
depression of the myocardium, blood pressure changes (usually 
hypotension), and cardiac arrest. In obstetrics, cases of fetal 
bradycardia have occurred (see Warnings). 


Allergic reactions, which may be due to hypersensitivity, idio- 
syncrasy, or diminished tolerance, are characterized by cutane- 
ous lesions (e.g., urticaria), edema, and other manifestations of 
allergy. Detection of sensitivity by skin testing is of doubtful 
value. 


Reactions following epidural or caudal anesthesia also may 
include: high or total spinal block; urinary retention; fecal in- 
continence; loss of perineal sensation and sexual functiorr 
persistent analgesia, paresthesia, and paralysis of the lowe- 
extremities; headache and backache; and slowing of labor and 
increased incidence of forceps delivery. 


Treatment of Reactions. Toxic effects of local anesthetics re- 
quire symptomatic treatment; there is no specific cura. The 
physician should be prepared to maintain an airway ånd to 
support ventilation with oxygen and assisted or controllec respi- 
ration as required. Supportive treatment of the cardiovascular 
system includes intravenous fluids and, when appropriate, vaso- 
pressors (preferably those that stimulate the myocardium) 
Convulsions may be controlled with oxygen and intravenous 
administration, in small increments, of a barbiturate, as follows. 
preferably, an ultrashort-acting barbiturate such as thiopenta 
or thiamylal; if this is not available, a short-acting barbiturate 
(e.g., secobarbital or pentobarbital) or diazepam. Intravenous 
barbiturates or anticonvulsant agents should only be acminis- 
tered by those familiar with their use. 


2 BREON LABORATORIES INC. 
90 Park Avenue, New York, N.Y. 10016 


References: 

1. Gills JP, Rudisill JE: Bupivacaine in cataract surgery. Ophthalmic 
Surg 5:67-70, 1974. 

2. Carolan JA, Cerasoli JR, Houle TV: Bupivacaine in retrobulbar 
anesthesia. Ann Ophthalmol 6(8):843-847, 1974. 

3. Kennerdell JS, Rydze D, Robertson M: Comparison of retrobulbar 
Marcaine and combined Marcaine-Carbocaine in ophthaimic 
surgery. Ann Ophthalmol 8(10):1236-1240, 1976. 


FORMULA 


SINGLE DOSE AMPUL 


Sodium Thio- Ascorbic 60% Edetate 
Bisulfite glycerol Acid Sodium Calcium 

Lactate Disedium 
mg./ml. ml/ml.  mg./ml  ml/m. mg/ml. 








Edetate 






mg./ml. 





001 0017 01 


5 2 
0007 — Q1 EOS .— 2.- 00 O 
B. 0. 20 007 — 01 


Note: The pH of these solutions is adjusted with sodium hydroxide or hydrochloric acid. Sodium chloride has been added to make each solution isotonic. 
*Solutions of Marcaine that contain epinephrine should not be autoclaved. Federal law prchibits dispensing without a prescription. 


©1980 Breon Laboratories Inc. 


NOW 
More pain-free time for 
ophthalmic surgery 


and postoperative recovery 











- 


@ Saf , complete, and prolonged anest esia and akinesia with | 
Marcaine 0.75%—essential for your procedure and the crucial 
early healing period: ^* 


W Lasts up to 3 times as long as lidocaine for retrobulbar 
anesthesia! ^? 


Wi Little or no need for postoperative anélgesics!2° 


Tlercaine uci 
(bupivacaine HCI) 


with or without epinephrine 1 290.000 


See important product information concerning warnings, adverse reactions, patient selection and prescribing and 
precautionary information on adjacent page. 
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SHEETS EYE FOUNDATION 
AND 
TEMPLE UNIVERSITY, DEPARTMENT OF OPHTHALMOLOGY 


April 3-4, 1981 June 12-13, 1981 


WORKSHOP ON EXTRACAPSULAR SURGERY 
INTRAOCULAR LENSES AND 
SECONDARY IMPLANTATION 
COURSE WILL INCLUDE DIDACTIC SESSIONS FOLLOWED BY PRACTICAL ANIMAL SURGERY AND 
ARTIFICIAL EYE SURGERY IN THE LABORATORY USING MICROSCOPES. VARIOUS METHODS OF 


EXTRACAPSULAR SURGERY, CAPSULE FIXATED INTRAOCULAR LENSES, INCLUDING THE POPULAR 
POSTERIOR CHAMBER LENSES, SECONDARY IMPLANTATIONS WILL BE COVERED. 


16 CME CREDITS COURSE FEE: $600.00 


FACULTY 
Dan Bruhl, M.D. Bobby Maddox, M.D. 
Bill Harris, M.D. John H. Sheets, M.D. 
Henry Hirschman, M.D. Robert Sinskey, M.D. 
Guy Knolle, M.D. Nalin Tolia, M.D. 


FOR REGISTRATION CONTACT: Mrs. Barbara Burge, (915) 367-/241 





"Doctor I can't find 
sunglasses dark enough." 


| How many times have you heard Five different modes—light transmis- 
| this complaint from your patients sion from 1%—10%—plano only. Case in- 
ES with...aphakia, uveitis, bullous kera- cluded. Lower transmissions at increased 
™ topathy, albinism, inflammatory cor- cost reduce IR significantly. Colors— 
m B neal disease, incipient cataract, post- light green, medium amber, amber, 
op intraocular lens implant and all anterior segment surgery. dark grey-green, dark green. 

Now OLo has the answer! At prices that are realistic! Priced as low as $4.50 on 

OLo offers significant protection to patients whose eyes must be quantity orders. Send for in- 
shielded from ultraviolet light and wind; patients with pterygium; basal formation. See coupon below. 
cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 

OLo in new full size may be worn alone or over most spectacles. Wrap Oo Oo OLo 
around side shields and anti-glare frosted brow guard make these sun- Products, Ltd. 
glasses remarkably comfortable. 





















| OLo Products, Inc. AO 

| Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 

|. Please send me: a sample pair of Sunglasses. I am enclosing $6.00 (professional price) 

i plus $1.00 for postage and handling. 

|j Light Green 10% transmission. L1 Medium Amber 8% transmission. 

|. © Send me detailed Brochure. 

i Name Address _—__ 

| City Stat Lit 
SNELL ES BE AMER AF A SET GUT TERRENI DOPA) COS ee mc -p ies e 





HMS (medysone. — — 
Remember it for relief of allergic 
conjunctivitis. 


HMS controls the tearing, redness and pain of superficial 
ocular inflammation. Yet it has less propensity to raise IOP 
than dexamethasone. And the Liquifilm® (polyvinyl alcohol 
1.4%) vehicle comforts and lubricates your patients dry, 
irritated eyes. 


(See following page for prescribing information.) Allergan Pharmaceuticals, Inc. 
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INDICATIONS: HMS (medrysone) is effective in the treatment of allergic conjunctivitis, vernal conjunctivitis, episcleritis, and epinephrine sensitivity 
CONTRAINDICATIONS: HMS (medrysone) is contraindicated in the following conditions: Acute superficial herpes simplex. Viral diseases of the conjunctiva and cornea. Ocular 


4 Prolonged use of topical corticosteroids may rarely be associated with development of posterior subcapsular cataracts. 5. Systemic absorption and systemic side effects may 
result with the use of topical steroids. 6. HMS (medrysone) is not recommended for use in iritis and uveitis as its therapeutic effectiveness has not been demonstrated in these 
conditions. 7 Steroid medication in the presence of stromal herpes simplex requires great caution; frequent slit lamp microscopy is suggested. 8. Prolonged use may aid in the 
establishment of secondary ocular infections from fungi and viruses liberated from ocular tissue Use In Pregnancy: The use of fopical steroids in pregnancy should be imited to 
conditions serious enough to warrant such treatment, so that possible risk to the fetus may be justified by the expected benefit to tne mother. PRECAUTIONS: With prolonged use 
of HMS (medrysone) the intraocular pressure and lens should be examined periodically. In persistent corneal ulceration where a steroid has been used. or is in use, fungal 
infection should be suspected. ADVERSE REACTIONS: Occasional transient Stinging and burning may occur on instillation. DOSAGE AND ADMINISTRATION: One drop instilled 
in the conjunctival sac up to every four hours. Shake well before using. DO NOT FREEZE. HOW SUPPLIED: As a sterile suspension in 5 ml and 10 ml plastic dropper bottles 
On prescription only. NOTE: 5 ml bottle filled to 1/2 capacity and 10 ml bottle filled to 2/3 capacity for proper drop control 


REFERENCES: | Becker, B and Kolker, A E “Intraocular Pressure Response to Topical Corticosteroids in OcularTherapy, Complications and Management Irving Leopold, Ed St.Louis, 
CV Mosby, 196 7, pp 79-83 2 Spaeth,G. Hydroxymethylprogesterone, Arch Oph 75 783-787 1966. 


























ARGAN PHARMACEUTICALS, INC., IRVINE, CA 92713, U.S.A. A 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 4, 1981 


Held in conjunction with the Northern California Universities: 


Y 

University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 

Stanford University 
Sections include Anatomy, Microbiology and Immunology, Pathology, Physiology, Biochemistry, Embryology and 
Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmology, Fluorescein Angiography, Optics and Theory of 
Refraction. 
Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, P. Egbert, A. Flach, M. Hall, 
J. Hetherington, Jr., S. Kramer, M. Marmor, D. Michaels, R. O'Connor, G. Paris, H. Schatz, A. Scott, R. Shaffer, R. 
Sogg, W. Stewart, P. Thygeson and many others on the faculty of 60. 1 


Tuition is $900.00. For further information and application forms, please write to J. W. Bettman, M.D., Division of 
Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 


IS VARIABLE 


IN PRESBYOPIA OR APHAKIA 





= Consistent reproducibil- | The VFI®II lens design pro- | the VFE-II for your next 


ity assures dependable vides gradually increasing’ presbyopic patient. 
performance. . plus power from apex to To order or obtain more infor- 
= Complete-quality control | lens periphery with no “jump” | mation about the VFT"II lens, 
of critical factors means between distance and near. call Dow Corning Ophthalmics 
exact duplication of fitting | Evaluate this exceptional! lens | toll free at 800-446-8105 
parameters. in your own practice. Specify | (in Virginia, 800-582-8346). 





‘DowCorning ‘mJ VARIABLE FOCUS 
Ophthalmics 2225") CORNEAL LENS 





© Copyright Dow Cornang Ophthalmics, Inc. 1981 CF 1013 vel 
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NEW 40-MONTH STUD, 
REPORT: 

LONG-TERM EFFICAC 
AND TOLERABILIT 








In an open, long-term maintenance study* TIMOPTIC As with the use of other antiglaucoma drugs, 


was given for up to 40 months to patients with diminished responsiveness to TIMOPTIC after 
chronic open-angle glaucoma or elevated IOP at prolonged therapy has been reported in some 
sufficient risk to require lowering of the ocular patients. 

pressure. * Additional information available upon request, 

Results: 96% of the patients exhibited IOP values of. on controlled mull audes. Daro on ie 

< 21mm Hg at each measurement during treatment Merck Sharp & Dohme Research Laboratories. 

with TIMOPTIC...and the drug was generally well Additional information available upon request 


tolerated. (See graphs and data on facing page.) 


A better quality of life 

for many patients 

Patients on TIMOPTIC generally do not 

experience the following therapy-limiting side effects 
night blindness/blurred vision/dimming of vision ** 


Patients on TIMOPTIC have significantly fewer and 
less severe side effects than those on pilocarpine 
or epinephrine, i.e., a much lower incidence of 
ocular discomfort—such as less burning, smarting, 
itching, browache, and headache** 


TIMOPTICinceniteincicted potent whe ore - AERA DERMAL EATE | MSD) 
podiat As ed Gee SOLUTION 






4. 


mean percent reduction from baseline* 
IQP maintained for up to 40 months 


B S 


22 (Easetne Mean IOP") 


Mean IOP (mm Hg) 
n 


L 
B 





Treatment f 
Period (Months) 6 12 18 24 30 DO 38 ! 
No. of 
1 7 
Patients 1@8 106 07 107 105 105 84 6 i 
"Baseline 2.5 224 225 224 223 224 215 228 
Mean I0P f 
Mean Percent i 
Change —1€&.6 —15.9 —14.6 —16.6 —16.2 —15.8 —13.5 —14.0 s 
fron a AA AA AA AA AA AA AA 


Baseline Day 1 


% of patients on TIMOPTIC alone 
«ho resorted an adverse reaction that was 
considered to be drug related* : 


0.9% 41 of 110 patients) 





0% 20% 40% 60% 80% 100% 


% of patients on TIMOPTIC alone | 
who resorted an adverse reaction* 


1376 (14 of 110 patients) 





0% 20% 40% 60% 80% 100% 


| 
| 





long-term efficacy of 


There was virtually no loss of therapeutic effect in 
patiens treated for up to 40 months with TIMOPTIC 
alone, .e.,the IOP of almost all patients was lowered 
to 21 mm Hg or below throughout the study* 


tOf the 0 patients on TIMOPTIC alone, 91 were on 
previows antiglaucoma treatment and had a treated baseline 
mean ICP of 21.4 mm Hg. The 19 patients with no previous 
antiglaucoma treatment had an untreated baseline mean 
IOP of 273 mm Hg. Thus, the mean IOP at baseline for the 
combined group is 22.5 mm Hg. 


A ASignificcnt percent change from baseline, p<0.01. 


long-term tolerability of 


During the 40-month study* 14 of 110 patients (1326) 
on TIMOPTIC alone reported an adverse 

reaction, but only one of these, an allergic reaction, 
was considered to be drug related. 


Visuc! disturbances including refractive changes (due 
to withdrawal of miotic therapy in some cases) have 
been infrequently associated with therapy with 
TIMCPTIC. Rarely, aphakic cystoid macular edema 
has been reported, but a causal relationship to 
therapy with TIMOPTIC has not been established. 


* Additional information available upon request, 
Merck Sharp & Dohme, West Point, Pa. 19486. 


For a brief summary of prescribing information, MSD 


please see following page. MERCK 
SHARP: 
Copyright© 1980 by Merck & Co INc DOHME 
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(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 
e chronic open-angle glaucoma 

e aphakic glaucoma 

e some patients with secondary glaucoma 


e patients with elevated intraocular pressure at sufficient 
risk to require lowering of the ocular pressure 


e some patients who respond inadequately to multiple 
antiglaucoma drug therapy. The addition of TIMOPTIC 
may produce a further reduction of IOP. 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
the affected eye(s) twice a day. 


How to transfer from a single antiglaucoma agent 
to TIMOPTIC: 

1. On the first day: continue with the agent already 
being used and add one drop 0.25% TIMOPTIC in the 
affected eye(s) b.i.d. 


2. On the second day: discontinue the previously used 
agent and continue with TIMOPTIC in tne affected eye(s) b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.596 TIMOPTIC twice a day in the 
affected eye(s). Dosages above one drop of 0.576 TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP. If the intraocular pressure is 
maintained at satisfactory levels, the dosage schedule may 
be changed to one drop once a day in the affected eye(s). 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients 
who are hypersensitive to any component of this product. 
WARNINGS: As with other topically applied ophthalmic drugs, 
this drug may be absorbed systemically 

PRECAUTIONS: Should be used with caution in patients with 
known contraindications to systemic use of beta-adrenergic 
receptor blocking agents. These include bronchospastic 
disease; sinus bradycardia and greater than first-degree block; 
cardiogenic shock; cardiac failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with 

a history of severe cardiac disease, pulse rates should be 
checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be 


^ 


pressure or on the known systemic effects of beta blockade. . 

Sufficient clinical data have not been obtained to show safety 
or efficacy in narrow-angle or angle-closure glaucoma. 

As with the use of other antiglaucoma drugs. diminished 
responsiveness to TIMOPTIC after prolonged therapy has been 
reported in some patients. However, in one long-term study in 
which 96 patients have been followed for at least 3 years, no 
significant difference in mean intraocular pressure has been 
observed after initial stabilization 

Although TIMOPTIC used alone has little or no effect on pupil 
size, mydriasis resulting from concomitant therapy with TIMOPTIC 
and epinephrine has been reported occasionally. 

Pregnancy: TIMOPTIC has not been studied in human pregnancy. The 
use of TIMOPTIC in pregnant women requires that the anticipated 
benefit be weighed against possible hazards. 

Use in Children: Since clinical studies in children have not been 
done, TIMOPTIC is not recommended for use in children at this 
time. 

Animal Studies: No adverse ocular effects were observed in 
rabbits and dogs administered TIMOPTIC topically in studies 
lasting one and two years respectively. 

Lifetime studies with timolol have been completed in rats at oral 
doses of 25, 100, and 300 mg/kg/day and in mice at oral doses 
of 5, 50, and 500 mg/kg/day. In male and female rats and male 
mice at all dose levels and in female mice at dose 'evels ol 5 and 
50 mg/kg/day, timolol demonstrated no carcinogenic effect. 
There was a slight increase in the incidence of mammary 
adenocarcinomas in female mice that received 500 mg/kg/day 
(about 500 times the maximum recommended human oral dose 
on a mg/kg basis). Timolol caused dose-related elevations of 
serum prolactin in female mice at doses of 100 mg/kg or more, 
but only very slight transient elevations were found in male 
mice at doses of 500 mg/kg. Since numerous studies have 
demonstrated that drugs which cause elevations oí serum 
prolactin are associated with mammary tumors in rodents, the 
mammary tumors in the female mice in the highest.dosage group 
of this study were considered to have resulted from.an increased 
serum prolactin. In humans, no such association between serum 
prolactin and mammary carcinoma has been established. 
Furthermore, in adult human female subjects who received oral 
dosages of up to 60 mg of timolol, the maximum recommended 
human oral dosage, there were no clinically meaningful changes 
in serum prolactin. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is 
usually well tolerated. The following adverse reacticns have been 
reported either in clinical trials of up to 3 years duration prior to 
release in 1978 or since the drug has been marketed: 

Signs and symptoms of ocular irritation, including conjunctivitis, 
blepharitis, and keratitis, have been reported occasionally. 

Hypersensitivity reactions, including localized and generalized 
rash, and urticaria have been reported rarely. 

Visual disturbances including refractive changesadue 
to withdrawal of miotic therapy in some cases) have been 


- infrequently associated with therapy with TIMOPTIC. Rarely 


aphakic cystoid macular edema has been reportec. but a causal 
relationship to therapy with TIMOPTIC has not beer established. 
Aggravation or precipitation of certain cardiovascular and 
pulmonary disorders has been reported, presumably related 
to effects of systemic beta blockade (see PRECAUTIONS). 
These include bradyarrhythmia, hypotension, syncape, anc 
bronchospasm (predominantly in patients with pre-existing 
bronchospastic disease). In clinical trials, slight reduction of 
the resting heart rate in some patients (mean reduction 2.9 
beats/minute, standard deviation 10.2) has been observed. 
The following adverse effects have been reportec rarely, and 
a causal relationship to therapy with TIMOPTIC has not been 
established: headache, anorexia, dyspepsia, nausea, dizziness, 
CNS effects (fatigue, confusion, depression, somnolence, and 
anxiety), palpitation, and hypertension. 
HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and 
TIMOPTIC Ophthalmic Solution, 0.5%. Both are available in 5-ml 
and 10-ml plastic OCUMETER* Ophthalmic Dispensers with a 
controlled drop tip 


MSD 


RONDE 


For more detailed information, 3 
consult your MSD representative and 

the full Prescribing Information. 

Merck Sharp & Dohme, Division of 

Merck & Co., INC., West Point, Pa. 19486 
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40? 2.5x 


Zooming allows continuous magnification and better image quality than conventional extenders. 


The world's only 


60? Wide Angle 
Zoom Fundus 
Camera 





The Canon CF-60Z Fluorescein Fundus Camera. 

See the future of ophthalmology in our advanced 
technology fundus camera. Its ful! 60° wide angle covers 
an enlarged image field, while providing exceptional 
picture clarity for more accurate diagnosis. 

The CF-60Z is made with the same care and crafts- 
manship that has earned Canon an enviable reputation 
for quality. We invite you to see a demonstration of its 
many outstanding features. 

* Exclusive Canon design produces photographs of 

high resolution and excellent light uniformity 

Wide 60° horizontal and 45° vertical angles for 

detailed peripheral photographs 

Zoom magnification from 1.7x to 5.0x using 35mmfilm 

Precise, split-lines focusing 

Special device simplifies accurate settingof worxing 

distance 

U.L. medical approval 


CANON U.S.A., INC. CHICAGO OFFICE 
140 Industrial Dr., Elmħurst, IL 60126 312/833-3070 
NEW YORK-— 10 Nevada Dr., Lake Success, 
Long Island, NY 11040 516/488-6700 
LOS ANGELES — 123 Paularino Ave., East 
Costa Mesa, CA 82626 714/979-6000 








INIKULDUVCGEOS ; 


CUUPEKVISIUN 
THE O. 'E-PHO; 'E-CALL h CURA; "CE PL" 


CAN ANYTHING BE MORE SIMPLE? | 


When your patients lose or damage a 
PERMALENS? (perfilcon A) Extended-Wear 
Contact Lens, all you have to do is make 
one phone call to us and refit the patient 
as you normally would, either from your 
inventory or with the lens we'll send you. 
That's all—you won't have to bother with 
record-keeping, claim forms, deductibles, 
returning damaged lenses, or special 
billing for insured lenses. Your phone call 
to us verifies the patient's coverage and 
sends a replacement lens on its way fo you. 
We bill the patient directly for the lens. You 
follow your normal procedures for billing 
for your services. 

Isn't this the kind of insurance program 
you'd like for your patients? If so, return the 
coupon today for more details, or call us at 


(800) 227-8170; edis 
in California, = 
(800) 982-6100; ss ! 


in Alaska, Hawaii, 
(800) 227-8498. 
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Send to: D 

Gopervision 

CONTACT LENS INSURANCE SERVICE, INC. 

P.O. Box 2004, Alviso, CA 95002 

O Please send me additional information and 
application forms for PERMALENS Protection Program. 


[ ] Please have a CooperVision, Inc. Optics Division 
Representative call on my practice to discuss the 
PERMALENS Protection Program. 


Name (Please print) 
Address 
City 


( ) 
Telephone 









FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRIOTT'S ESSEX HOUSE 
w NEW YORK CITY 


‘OPHTHALMOLOGY 1981” 


JAMES E. BURRIS, M.D., PROGRAM CHAIRMAN 


MEDICAL RETINA 


Moderator: Thomas O. Muldoon, M.D. 
Speakers: Louis V. Angioletti, Jr., M.D. 


Francis E. Cangemi, M.D. 
Michael W. Dunn, M.D. 

> Joseph B. Walsh, M.D. 
Barry E. Wright, M.D. 


Lawrence A. Yannuzzi, M.D. 


AUTOMATED PERIMETRY 
Moderator: William O. Sass, M.D. 
Speakers: Professor H. Bebie 
Steven Feldon, M.D. 
Charles Kurtzman, Ph.D. 
G. Peter Halberg, M.D. 
David Miller, Ph.D. 
George Spaeth, M.D. 


G. Zuehlke, Ph.D. 
a MEDICAL CORNEA 
Moderator: Jorge N. Buxton, M.D. 
Speakers: S. Arthur Boruchoff, M.D. 


A. Gerard DeVoe, M.D. 
Frank B. Hoefle, M.D. 
Richard A. Thoft, M.D. 


SCIENTIFIC PAPERS 
Moderator: Virginia Lubkin, M.D. 
Speakers: Charles R. Beyrer, M.D. 
J. Elliott Blaydes, M.D. 
Stephen L. Bosniak, M.D. 
Mark E. Hammer, M.D. 
Mark Jaffe, M.D. 
Richard S. Koplin, M.D. 
À Sheila Margolis, M.D. 
- F. Alfonson Ponce, M.D. 
Lewis Schachne, M.D. 
Burton Schechter, D.D.S. 
Thomas C. Spoor, M.D. 


"oc om 


AMA-CME Credits, Category 1: 16 


Conference fee: $200.00 (Luncheons included) 


Residents: $100.00 
1 (Luncheons included) 
Dinner-Dance, Promenade Cafe, Rockefeller 
Apprex. $50.00 per person 


For registration and further information, please write: 


e sane Stark, Conference Registrar 
New York .Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 


ANTERIOR 
SEGMENT 
SURGERY 

“MINI-RESIDENCY” 


a 











The Azar Foundation presents quar- 
terly “mini-residencies” on anterior seg- 
ment surgery. Live surgery is used to dem- 
onstrate the most recent advances in 
cataract surgery, including extracapsular 
and phacoemulsification techniques with 
both anterior and posterior chamber in- 
traocular implants. 


Preoperative and postoperative man- 
agement, complications, diagnostic ad- 
juncts including endothelial microscopy 
and ultrasonography are discussed. Quan- 
titative Surgical Keratometry, Radial 
Keratotomy, and Medical Legal Aspects 
will be emphasized. 


Laboratory sessions are available for those 
who wish “hands on” experience. 


DATES 


February 20-21. 1981 
April 10-11, 1981 
June 5-6, 1981 
September 11-12, 1981 


LIMITED REGISTRATION 


For registration or more information 
contact: Ms. Jo Stevens 
Azar Foundation 
2820 Canal Street 
New Orleans, LA 70179 
(504) 821-0886 


The Eye of Horus 


The origin of today’s prescription symbol “Rx” goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. , 


DESCRIPTION: VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, FsTdR,FsT), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2’ -deoxvuridine. 


VIROPTIC sterile opththalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 


CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimidine 
nucleoside with in vitro and in vivo activity against Herpes simplex virus, 
types | and 2 and vacciniavirus. Some strains of Adenovirus are also 
inhibited in vitro. 


Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine in 
vitro, 5-carboxy-2' -deoxyuridine was not found in detectable concentra- 
uons within the aqueous humor of the human eye. 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal- 
mic Solution, 1% 1s indicated for the treatment of primary keratocon- 
junctivitis and recurrent epithelial keratitis due to Herpes simplex virus, 
types l and 2. VIROPTIC is also effective in the treatment of epithelial 
keratitis that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicity or hypersensitivity to idoxuridine has 
occurred. In a smaller number of pauents found to be resistant to topical 
vidarabine, VIROPTIC was also effective. 

[he clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-controlled 
clinical trials. VIROPTIC has not been shown to be effective in the 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 
keratitis by well-controlled clinical trials. VIROPTIC is not effective 





against bacterial, fungal or chlamydial infections of the cornea or nonv.ral 
trophic lesions. 

During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 
81 with dendritic and 14 of 16 with geographic ulcers) responded to 
VIROPTIC therapy as evidenced by complete corneal re-epithelialization 
within the 14 day therapy period. In these controlled studies, 56 of 75 
(75%) patients (49 of 58 with dendritic and 7 of 17 with geographic ulcers) 
respended to idoxuridine therapy. The mean time to corneal re- 
epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 
days) was similar for both therapies. In other clinical studies, VIROPTIC 
was evaluated in the treatment of Herpes simplex virus keratitis in patients 
who were unresponsive or intolerant to the topical administration of 
idoxuridine or vidarabine. VIROPTIC was effective in 138 of 150 (92%) 
patients (109 of 114 with dendritic and 29 of 36 with geographic ulcers) as 
evidenced by corneal re-epithelialization. The mean time to corneal re- 
epithelializauion was 6 days for patients with dendritic ulcers and 12 days 
for patients with geographic ulcers. 

CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthalmic 
Solution, 1%, is contraindicated for patients who develop hypersensitivity 
reactions or chemical intolerance to trifluridine. 


WARNINGS: The recommended dosage and frequency of administra- 
tion should not be exceeded (see Dosage and Administration). 
PRECAUTIONS: 

General: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% should 
be prescribed only for patients who have a clinical diagnosis of herpetic 
keratitis. 

VIROPTIC may cause mild local irritation of the conjunctiva and 
cornea when instilled but these effects are usually transient. 

Although documented in vitro viral resistance to trifluridine has not 
been reported following multiple exposure to VIROPTIC, the possioil- 
ity exists of viral resistance development. 


For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 





VIROPTIC 


flumine 


OPHTHALMIC SOLUTION, 1% 


STERILE 


9575.0* Patients Responded* 


During controlled clinical trials 9596 of 
patients492 of 97) responded to 
VIROP” IC therapy. Dendritic and geo- 
graphic alcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Significantly More Convenient 

e Less frequent applications 

* No micdle of the night dosage 

* None cf the blurring and inconvenience 
of ointments 


5 to 9 Drops Daily 


One dros every 2 hours while awake 
until her»etic lesion has completely 
re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 


Carcinogenesis, Mutageness, Impairment of Fertility: Mutagenic Potential. 
Trifluridine has been sown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clastogenic activity im Vimia faba cells. 

Although the significance of these test results is not clear or fully 
understood, there exist the possibility that mutagenic agents may cause 
genetic damage in hummns. 


Oncogenic Potential. The oncogenic potential of trifluridine is un- 
known at this time. The oncogenic potential of trifluridine in rodents is 
being evaluated. 


Pregnancy: The drug showd not be prescribed for pregnant women unless 
the potential benefits owtweigh the potential risks. 

Nursing Mothers: It is unlizely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (< 5.0 mg/@ay), its dilution in body fluids and its extremely 
short half-life (approx-mately 12 minutes). The drug should not be 
prescribed for nursing mothers unless the potential benefits outweigh 
the potential risks. 


ADVERSE REACTIONS The most frequent adverse reactions reported 
during controlled clinica. trials were mild, transient burning or stinging 
upon instillation (4.6%) a.d palpebral edema (2.8%). Other adverse reac- 
tions in decreasing order af reported frequency were superficial punctate 
keratopathy, epithelial keratopathy, hypersensitivity reaction, stromal 
edema, irritation, keraties sicca, hyperemia, and increased intraocular 
pressure. 





Sdays after VIROPTIC therapy 


0 days 


Effective in 138 of 150 patients * 
Unresponsive or Intolerant to 


Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days. respectively. 


*Dara on file, Medical Division, Burroughs Wellcome Co. 


OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution shouid be quickly expelled from the conjunctival sac. 


Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine ina 7.5 ml bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acute oral LDso in the mouse and ra: was 4379 mg/kg or 
higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops until the 
corneal ulcer has completely re-epithelialized. Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended. 

If there are no signs of improvement after seven days of therapy, or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous administration 
of VIROPTIC for periods exceeding 21 days should be avoided because of 
potential ocular toxicity. 


HOW SUPPLIED: VIROPTIC Ophthalmic Solution, |% is supplied as a 


sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle of 7.5 
ml. Store under refrigeration 2° to 8 C (36° to 46° F). 


d Mx The First Antviral Product From Burroughs Wellcome Co. 


Wellcome 


Research Triangle Park North Carolina 27709 
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'SCHEIE EYE INSTITUTE. 


Department of Ophthalmology 
University of Pennsylvania 
and 
UNIVERSITY OF PENNSYLVANIA 
ALUMNI OPHTHALMOLOGICAL ASSOCIATION 


present 
SYMPOSIUM ON 
THE EYE IN SYSTEMIC DISORDERS 
and 
4th FRANCIS HEED ADLER LECTURE 
by Alan M. Laties, M.D. 


May 7-9, 1981 
Topics Include 


—Thyroid Ophthalmopathy —Hematologic Diseases 

—Diabetes —Sarcoidosis 

—Pituitary Dysfunction —Collagen Vascular Disease 

—Vascular Diseases —Infectious Diseases 
Guest Lecturers 

Thomas Aaburg, M.D. Paul Henkind, M.D. 

Melvin G. Alper, M.D. Frederick A. Jakobiec, M.D. 

Kurt A. Gitter, M.D. William S. Tasman, M.D. 

and 


Faculty from the Departments of Medicine, Neurology, and Ophthalmology 
University of Pennsylvania 


Program Directors 
Charles W. Nichols, M.D. Stephen H. Sinclair, M.D. 
Registration Fee: 


$225 Practicing Ophthalmologists 
$200 University of Pennsylvania Ophthalmological Alumni 
$100 Residents and Fellows (with letter from Program Director) 


Fee includes: 
Luncheons, Coffee Breaks, Social Events, and Banquet 
Tour of Winterthur Museum for spouses (nominal fee). 
AMA accredited course for 15 hours of CME category 1. 


—Complete Registration form and mail to: 


David M. Kozart, M.D. 
Office of Medical Education 
Scheie Eye Institute 

51 North 39th Street 
Philadelphia, PA 19104 


—Enclosed is a check covering the registration fee of $ 1— 1 1 1. (Make checks payable to the University of .. 
Pennsylvania Alumni Ophthalmological Association.) | 


Name 
Address 
Qu x 1 slg. c. IUE S STEM 
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PRACTICAL ASPECTS OF 
OFFICE NEURO-OPHTHALMOLOGY 
sponsored by 
The Pennsylvania State University 
College of Medicine 
Division of Ophthalmology 


MAY 15, 1981 


Location: 
The Milton S. Hershey Medical Center 
Hershey, Pennsylvania 


Guest Faculty 
H. Stanley Thompson, MD 
University of lowa 


Joel Sacks, MD 
University of Cincinnati 
Faculty: 
*Barton Hodes, MD 
* Joel Weinstein, MD 
“Joseph Sassani, MD 


*The Pennsylvania State University 
College of Medicine 
Division of Ophthalmology 


Curriculum includes 
Ocular signs and symptoms of cerebrovascular disease—diagnosis and 
management; Differential diagnosis of the swollen disk; Visual field 
screening; Neuro-ophthalmologic diagnosis in children. 7 hours Category 
] Credit. 


Registration Fee: $95.00 


For further information, contact 
Department 4004 
Continuing Education 
The Milton S. Hershey Medical Center 
Hershey, PA 17033 
(717) 534-6031 


TWELFTH CORNEAL 
RESEARCH CONFERENCE 
BOSTON 
MASSACHUSETTS 


SEPTEMBER 18-19, 1981 


SPONSORED BY THE EYE RESEARCH INSTITUTE OF 
RETINA FOUNDATION AND THE MASSACHUSETTS 
EYE AND EAR INFIRMARY 


Registration and payment of the $50.00 registration 
fee in advance is necessary for each participant. 
Please make checks payable to the Cornea Conference 
and remit by August 1. Those wishing to present 


papers should submit an 150-word abstract by June 1 — 


to: 


Richard A. Thoft, M.D. 
Retina Foundation 

20 Staniford Street 
Boston, Mass. 02114 





ALBERT EINSTEIN COLLEGE OF MEDICINE 
MONTEFIORE HOSPITAL AND MEDICAL CENTER 


DEPARTMENT OF OPHTHALMOLOGY 
APRIL 3, 1981 


RECENT ADVANCES IN 
GLAUCOMA MANAGEMENT 
AT THE 
ALBERT EINSTEIN COLLEGE OF MEDICINE 
BRONX, NEW YORK 


This is a one day symposium created to give the 
practicing ophthalmologist an opportunity to learn the 
latest in glaucoma management. Attention will be 
focused upon medical therapy and the role of new 
drugs, surgical techniques and laser photocoagulation 
of the trabecular meshwork. The talks will be pre- 
sented by leading authorities and will allow for a free 
exchange of ideas during panel discussions. 


FACULTY: 
Edward Palmer, M.D. 
Course Director 
Associate Clinical Professor 
Albert Einstein College of Medicine 
Montefiore Hospital & Medical Center 


SPEAKERS: 
Rajendra K. Bansal, M.D. 
Department of Ophthalmology 
Instructor in Ophthalmology 
Harkness Eye Institute 
Columbia Presbyterian Hospital 


Michael Kass, M.D. 
Associate Professor of Ophthalmology 
Washington University School of Medicine 


M. Bruce Shields, M.D. 
Associate Professor of Ophthalmology 
Duke University School of Medicine 


Daniel Weiss, M.D. 
Associate Clinical Professor 
Albert Einstein College of Medicine 
Montefiore Hospital & Medical Center 


Thom J. Zimmerman, M.D. 
Professor of Ophthalmology 
Pharmacology & Experimental Therapeutics f 
Louisiana State University College of Medicine 
Chairman, Department of Ophthalmology 
Ochsner Clinic 


TUITION: 
$60.00—Practicing physicians 
$30.00—Residents, fellows, ophthalmic assistants 
(fee includes luncheon and coffee breaks) 


* Overwnelming preference tor Varilux Z 
lenses by presbyopic and aphakic patients. 


Clirical studies continue to docu- 
mert a high rate of success for Vari- 
lux ? progressive addition lenses 
with a wide var:ety of patients. 


B In one study, 16 of 18 aphakic pa- 
tents clearly preferred Varilux 2 
lenses in eonjunction with con- 
tact lenses over the bifocals or 
trifocals they had used prior to or 
following surgery: 


@ In another study, 7out of 9 aphakic 
patients found Varilux 2 lenses 
superior te bifocals.” 


B Ir arecent clinical study by a 
leading university, two-thirds of 
the patients studied preferred 
Vzrilux 2 over bifocals or any 
other lens.? 


Today, more than 20 million pa- 
tients around the world successfully 
wear Varilux 2 lenses. 


Unlixe bifocals, Varilux 2 lenses 
provide patients with a comfortable, 
natural continuity of clear vision at 
all distances, including intermediate. 
Unlixe other progressive power 
lenses, Varilux 2 has virtually no 
peripheral blur, cistortion, or rock- 
ing iraage swim. 


By prescribing Varilux 2 lenses in- 
steadof bifocals, extra comfort and 
bette- overall vision can be provided 
to the great majority of your patients. 








The Varilux 2 lens is not simply a blending ofsspheri- 
cal curves, but a highly sophisticated, and patented, 
aspherical lens developed with complex computer 
technology and highly refined manufacturing tech- 
niques. The Varilux 2 design is based on a family of 
conic sections, as shown above. Starting from the top 
of the lens as an oblate ellipse (1) the section becomes 
gradually a circle in the central area (4), then varying 
prolate ellipses (5 and 6), then, successively, parabolas 
and hyperbolas (7 to 10) in the near vision area. 





A Varilux 2 progressive addition lens is shown here 
photographed in front of a grid. Note the smooth 
progression of power in every direction. 

(Lens is plano with a +2.00D add.) 


Send for reports of 
Varilux 2 studies. 


Multi-Optics Corporation, 
1153 D Triton Drive, 
Foster City, CA 94404 


Please send me copies of the tollowing reports. 


! Progressive Addition Lenses for Aphakic Patients 
by James Tsujimura, M.D. amd R.E. Moore, 
Optician, from Optical Index. August 1979. 


*The Use of Aspheric Lenses Warilux 2) for Im- 
plantations by Riehard H. Keates, M.D. and 
Dion R. Ehrlich, M.D. from Gontact and Inter- 
ocular Lens Medical Journal/April-June 1979. 
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' ?Double Blind Study of Progressive Lenses by 
' [Irvin M. Borish, O.D., L.L.D., Steven A. 

'  Hiützeman, O.D., and Kenneth A. Brookman, 
O.D., from the Journal of American Opto- 
, metric Association/September 1980. 
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Now Keeler provides relief from the aches and 
pains of surgery, with two new products that 
allow the doctor to operate in comfort: 


The Machemer/Chan Wristrest 

Here's comfort and support for the surgeon. 
Manufactured by  Diversatronics Inc., this 
height-adjustable Wristrest provides complete 
stability during an operation. The autoclavable 
support bar lowers to yield room to position and 
anesthetize the patient. And the Machemer/ 
Chan Wristrest is permanently mounted to the 
operating table for optimum stability. 


The Machemer Hydraulic Operating Stool 

A unique foot-bar triggers the Machemer Oper- 
ating Stool's hydraulic lift, enabling the doctor 
to adjust the height effortlessly (from 22" to 
33"), lock it in the desired position ... and use 
it as an additional foot support. The seat is cov- 
ered in conductive fabric. And the substantial 
weight of the stool rests securely on five sturdy 
casters, insuring a ‘‘motionless” operation. 


Two brand new ways to relax in the OR... . avail- 
able exclusively from Keeler. Call or write for 
details. 








„With the future in sight 


Call or write for a demonstration of our new 


Peyman Wristrest adaptation and the Sehulze armrest. 


Best performance 


ina 
Supporting role... 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Ce eC Philadelphia * New York * Boston * Los Angeles * Chicago Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 





PEDIATRIC 
OPHTHALMOLOGIST 


University of Michigan, full-time 
faculty position, assistant or asso- 
ciate professor level. Training in 
ophthalmology and fellowship in 
pediatric ophthalmology required. 
Opportunity for clinical and labo- 
ratory research. resident and stu- 
dent teaching, clinical practice. 
Contact Paul R. Lichter, M.D., 
Department of Ophthalmology, 
University Hospital, Parkview 004, 
Ann Arbor, Michigan 48109. The 
University of Michigan is a non- 
discriminatory, affirmative action 
employer. 


OPTOMETRIST 


Continued grewth in the Kai- 
ser/Prudential Health Plan 
has produced excellent oppor- 
tunities for optometrists to 
provide optometry care for 
Health Plan members in the 
Dallas-Fort Worth metroplex. 
A competitive income is aug- 
mented by a comprehensive 
benefit package including 
health/life/disability insur- 
ance and a tuition reimburse- 
ment program. 


This is an excellent opportuni- 
ty for qualified optometrists to 
combine an active profession- 
al career free of administra- 
tive matters in a prosperous 
sunbelt city. Send curriculum 
vitae to: The Permanente 
Medical Association of Texas, 
7777 Forest Lane, Suite 2444, 
Dallas, TX 75230. 





Application deadline is June 30, 






FACULTY POSITIONS 
AVAILABLE 


The Pennsylvania State University 
Medical School of the Milten S. 
Hershey Medical Center invites appli- 
cations for full time faculty positions 
in Ophthalmology at the Assistant 
Professor level. Candidates should 
have one or more years of fellowship 
training in cornea/external disease 
or vitreo-retinal disorders anc sur- 


gery. 


Inquiries, along with a current 
curriculum vitae and bibliography 
should be sent to: 


Barton L. Hodes, M.D. 
Professor anc Chief 
Division of Ophthalmology 
Pennsylvania State University 
Medical School 
Milton S. Hershey 
Medical Center 
Hershey, PA 17033 


The Pennsylvania State University 
is an equal opportunity employer. 


ASSOCIATE IN 
OCULAR VASCULAR DISORDERS 


The Ocular Vascular Service of 


the Department of Ophthalmology, 


University of lowa, College of Med- 


icine, has an opening for an expe- 
rienced ophthalmologist at the 
associate level. The candidate 
must have had a residencv in 
ophthalmology, Boards in ophthal- 
mology or equivalent certification 
from abroac. Previous experience 
in surgical and animal experimen- 
tal ocular vascular research de- 
sired. The salary would be negoti- 
able. 


The University of lowa is an 


equal opportunity and affirmative 
action employer. Interested per- 
sons are invited to direct inquiries 
to: 


S. S. Hayreh; M.D., Ph.D. 
Department of Ophthalmolozy 
University Hospitals & Clinics 
lowa City, lowa 52242 












Put all the pieces 
together with 
Blephamide. 


Blephamide® Liqu'film® sterile ophthalmic suspension 


CONTAINS: sulfacetamide sodium 10.0%; prednisolone 
ocetate* (microfine suspension) 0.2%; phenylephrine 
AC! 0.12%; with: Liquifilm (polyvinyl alcohol 1.496), 
phenylmercuric nitrate (0.004%), antipyrine (0.1%), poly- 
sorbate 80, edetate disodium, sedium phosphate dibasic 
anhydrous, sodium phosphate monobasic, sodium thio- 
sulfate, hydrochioric acid to adjust pH to 6.8; and puri- 
fied water. * Licenses under patent 3,134,718. ACTIONS: 
Sulfacetamide sodium at 10% concentration is a potent 
bacteriostatic agent (effective against a broad range of 
pathogens, including staphylococci). The prednisolone 
content (in microfine, non-irritating suspension) effec- 
tively counters the allergic and inflammatory manifesta- 
tions of blephartis The phenylephrine component of 
Blephamide rapidlywhitens the engorged vessels in the 
eye and lid. 


INDICATIONS: Based on o review of this drug by the 
National Academyof Sciences — National Research 
Council and/or other information, FDA has classified 
the indications as follows: "Possibly" effective: 
Nonpurulent biepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); nonpurulent 
conjunctivitis (allergic and bacterial). Final classifi- 
cation of the less-than-effective indications requires 
further investigation. 


CONTRAINDICATIONS: Acute herpes simplex (dendritic 
keratitis), purulent untreated infections, vaccinia, vari- 
cella and most other viral diseases of the cornea and 
conjunctiva, ocular tuberculosis and fungal diseases of 
the eye. WARNINGS: 1. In diseases due to microorgan- 
isms, infection may be masked, enhanced or activated 
by the steroid. 2. Extended use may cause increased 
intraocular pressure in susceptible individuals. It is 
advisable that intraocular pressure be checked frequently. 
3. In those diseases causing thinning of the cornea, per- 
foration has been known to have occurred with the use 
of topical steroids. 4 Use with caution in patients with 
kmown or suspected sensitivity to sulfonamides — if 











sensitivity or other wntoward reactions occur, discon- 
tinue medication. 5. Should be used with caution in the 
presence of narrow angle glaucoma. 6. Reports in the 
literature indicate that posterior subcapsular lenticular 
opacities have been ported to occur after heavy or pro- 
tracted use of topical ophthalmic corticosteroids. 
DOSAGE AND ADMINISTRATION: Optimal dosage is 
| drop two to four times daily, depending upon the severity 
ofthe condition. In general, during early or acute stages 
ofiblepharitis, Blephamide produces results most rapidly 
—and most efficiently — with instillation directly into 
the eye, with the excess spread on the lid (Method I). 
When the conditior is confined to the lid, however, 
Blephamide may be applied directly to the site of the 
lesions (Method II). METHOD I: In the Eye and on the Lid. 
1. Wash hands carefully. Tilt head back and drop ! drop 
into the eye. 2. Close the eye and spread the excess 
medication present after closing the eye over the full 
length of the upper and lower lids. 3. Do not wipe any of 
the medication off the lids. It will dry completely in 4 or 5 
minutes to a clear filmthat remains on the lids for several 


hours — it cannot besseen by others, nor will it interfere - 


with vision. 4. The medication should be washed off the 
lids once or twice a day. However, it should be reapplied 
after each washing. METHOD li: On the Lid. 1. Wash 
hands carefully. With head tilted back and eye closed, 
drop | drop onto the lid — preferably at the corner of the 
eye close to the nose: 2. Spread the medication over the 
full length of the upper and lower lids. 3. Do not wipe 
away any medication — it will dry in 4 to 5 minutes to a 
Clear, invisible film which will remain on the lids for sev- 
eral hours. 4. The medication should be washed off the 
lids once or twice a day. However, it should be reapplied 
after each washing. HOW SUPPLIED: Blephamide sterile 
ophthalmic suspension is available in 5 ml and 10 ml 
plastic dropper bottles. To be dispensed on prescrip- 
tion only. 


Reference: 

1. Leibowitz HM, Kupferman A. Bioavailability and thera- 
peutic effect of topically administered corticosteroids, 
Trans Am Acad Ophthalmol Otolaryngol 1975 Jan/ 
Feb; 79(1):0P78-0?88. 

2. Ibid. 


AIlERGIN Pharmaceuticals, Inc. 
CO Irvine, CA 92713 
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All the pieces fit together... 





_ Blephamide 


\ (sulfacetamide sodium 10% 


prednisolone acetate O 2 
phenylephrine HC! 0 12%) 


onm 





with the leading 
sulfa/steroid combination. 


Blephamide treats the cause and complaint of bacterial 
conjunctivitis and blepharitis* 


E Suspended, microfine particles. 
a Smaller than a red blood cell. 
# No mechanical irritation to sensitive ocular tissue. 


E Greater chance of therapeutic action than with a solution. 
= The steroid in solution can be absorbed for immediate 
therapeutic effect. 
= The suspended particles stay in the conjunctival cul-de-sac 
and provide prolonged therapeutic effect! 





@ More anti-inflammatory action 
= 82% more anti-inflammatory action found with prednisolone 
acetate suspension than with prednisolone phosphate solutions 
in animal studies conducted with the corneal epithelium intact? 


Put all the pieces together 


with Blep 





hamide: 


(sulfacetamide sodium 10%, prednisolone 
acetate 0.2%, phenylephrine HCI 0.12%) 





*This drug has been evaluated as possibly effective 
for this indication. See full prescribing information AIIERGAN Pharmaceuticals, Inc. 
on following page. rvine, 
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Clinical Sciences 


Penetrating Keratoplasty for 


Pseudopaakie Bullous Keratopathy 


Visual Results 


Stephen R. Waltman, MD 


* Thirty-six patients with pseudophakic 
bullous keratopath* had penetrating kera- 
toplasties with onesmmediate graft failure 
and two subsequest rejections. Fifty-four 
percent of the patients saw 20/40 or bet- 
ter, and 79% saw 20/80 or better. These 
results are much better than reported for 
aphakic bullous ke-atopathy. Endothelial 
counts in the other »yes showed that 17% 
of these patients have unexpectedly very 
low cell counts, which were not appre- 
ciated on slitlamp examination and were 
probably a contributing factor to their 
cornea! decompensation. 

(Arch Ophthalmo: 99:415-416, 1981) 


enetrating keratoplasty has been 

increasingly used in recent years 
for corneal endothelial dysfunction. 
Graft clarity and visual results have 
been excellent in *ombined penetrat- 
ing keratoplasty and cataract extrac- 
tion for Fuchs’ dystrophy and cata- 
ract.' The anatom and visual results 
have been less favorable in those with 
aphakie bullous keratopathy." 

Pseudophakic bullous keratopathy 
is a new clinical syndrome in which 
corneal endothelia dysfunction is as- 


Accepted for publication July 7, 1980. 

From the Department of Ophthalmology, 
Washingten University School of Medicine, St 
Louis. 

Reprint requests to Jepartment of Ophthal- 
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sociated with an intraocular implant. 
Penetrating keratoplasty, with or 
without implant removal, is advocated 
for this condition. This study relates 
our experience with penetrating kera- 
toplasty for pseudophakic bullous ker- 
atopathy. It compares the anatomic 
and visual results with those obtained 
in aphakie penetrating keratoplasty 
and combined keratoplasty and cata- 
ract extraction. Measurement of endo- 
thelial cells densities of the fellow 
eyes of these patients yielded insight 
into the pathogenesis of this eondi- 
tion. 


PATIENTS 


Thirty-six consecutive patients, who 
were seen on referral for pseudophakic 
bullous keratopathy and who underwent 
penetrating keratoplasty, are included in 
this study. Four patients were aphakic in 
their fellow eyes, wearing contact lenses, 
and three were pseudophakic bilaterally. 
Thirty-one of the implants were Medallion 
two-loop sutured lenses, five of which had 
metal loops. There were two Copeland 
implants and three four-loop Binkhorst 
implants. This reflects the type of implant 
usually used in the referral area. All donor 
grafts were 0.5 mm larger than the recipi- 
ent bed. Endothelial cell densities were 
available on the fellow eyes of 24 patients. 
None of these eyes had had surgery. 


RESULTS 


Thirty-six patients had penetrating 
keratoplasties, and 35 grafts were 
clear initially. There was one primary 
donor failure, but the fellow donor 


cornea also failed when used in an 
uncemplicated aphakie keratoplasty. 
Twenty-six patients had a follow-up 
of at least one year, all with clear 
grafts. Fungal keratitis and endoph- 
thalmitis developed in one patient 15 
months after keratoplasty. She re- 
ceived topical medications and medi- 
cations given for systemic effect, with 
retention of the eye. Two grafts sub- 
sequently clouded due to graft rejec- 
tion. 

The implant was retained in 31 of 
the 86 cases, and it was removed in the 
other five. Vitrectomies were done in 
four of the five cases requiring 
implant removal. In two cases where 
the implant was retained, vitreous 
protruded between the pupil and 
implant and this required vitrecto- 
my. 

The visual results of the 26 patients 
with a follow-up of at least one year 
are as follows: 


Visual Acuity 
20/20-20/25 
20/30 
20/40 
20/50 
20/60 
20/80 
20/100 
20/200 
Counting fingers 
Unknown 


to t6 l5 n 02 I$ 3 I Zs 


Two patients became too senile to 
allow accurate estimates of visual 
acuities. Thirteen of the remaining 24 
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patients (54%) had 20/40 or better 
visual acuity, and only one required a 
contact lens to achieve this. Visual 
acuity of 20/80 or better was achieved 
in 79% of the cases, and only 17% had 
visual acuity of 20/200 or less. 

Only five of the 26 patients had 
vitrectomies, with or without implant 
removal. Therefore, it is not possible 
to compare the visual results in these 
patients with the larger group. All 
five patients, however, had visual acu- 
ity of 20/80 or better. Two cases of 
reduced visual acuity were due to 
membranes around the implants, two 
were due to senile macular change, 
and the remainder were due to macu- 
lar changes. Most were thought to be 
macular edema, but it was difficult to 
differentiate senile changes from cys- 
toid macular edema in certain pa- 
tients since fluorescein angiography 
was not done. 

Endothelial cell densities were 
available on the fellow eyes in 24 
cases. The average density was 1,850/ 
sq mm. One patient had obvious cor- 
neal guttata, but all others had heal- 
thy looking endothelia on routine slit- 
lamp examination. Densities less than 
1,000/sq mm were recorded in 17% of 
the cases, and an additional 8% had 
counts between 1,000 and 1,500/sq 
mm. 

Six patients have had subsequent 
cataract surgery in the other eye. Two 


of these patients had implants in- 
serted and four had standard surgery. 
All of these corneas remained clear. 


COMMENT 


The recently reported prognosis for 
clear grafts after penetrating kerato- 
plasty for endothelial dysfunction is 
good.' The visual results in combined 
penetrating keratoplasty and cataract 
extraction are very good, but are 
somewhat disappointing in patients 
with aphakic bullous keratopathy.'* 
In the previously reported series,’ 
half of the patients with aphakic bul- 
lous keratopathy see less than 20/200 
after keratoplasty, and only 15% to 
20% see 20/40 or better. When kerato- 
plasty is combined with cataract 


extraction, 75% of the patients have | 


20/40 or better vision.’ 

Our visual results with penetrating 
keratoplasty for pseudophakic bullous 
keratopathy are much better than in 
patients with aphakic bullous keratop- 
athy.’* Half of our patients see 20/40 
or better, and 79% see 20/80 or better 
with only 1776 seeing 20/200 or less. 
Only two cases of reduced visual acui- 
ty are directly related to the im- 
plant. 

This favorable visual prognosis in 
pseudophakic bullous keratopathy is 
encouraging. The improved visual 
results compared with aphakic pene- 
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trating keratoplasty may relate to the 
ability to leave the vitreous intact in 
most patients or to the stabiizing 
effect of the plastic lenticulus on the 
iris diaphragm and anterior vitreous. 
Since cataracts will develop in the 
fellow eye in many of these patients, 
restoration of visual acuity to 20/80 or 
better in three quarters of the 
patients may make them less fearful 
of undergoing cataract extraction in 
the second eye. It also allows their 
ophthalmologists wider alternatives. 

The reduced endothelial cell densi- 
ties in 25% of the cases, without sig- 
nificant cornea guttata, may contrib- 
ute to endothelial decompensation. 
The rest are a result of poor response 
of a supposedly healthy cornea to the 
procedure. 


This research was supported in part by grant 
EY-02198 from the National Eye Institute, 
Bethesda, Md. 
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Became Famous in Other Areas of Endeavor.—Ludwig 
Lazarus Zamenhof (1859-1917).—H e received his medi- 
eal degree in 1882 at the University of Warsaw, 
which was then part of Russia. In 1887, he published 
his auxiliary universal language, Esperanto, which he 
hoped would facilitate communication among ra- 
tions. Stamps issued in his honor came from his 
native Poland or from other countries behind the 
Iron Curtain. A few such stamps were issued in 


FREDERICK C. BLopI, MD 





Keratoplasty—Waltman 


"4 


'' Arch Ophthalmol—\ol 99, March 1981 


Corneal Edema Secondary to Vitreocorneal Contact 


- 


CyIwe-—PUP"ETO mnm 


Howard M. Leibowitz, MD; Ronald A. Laing, PhD; Romeo Chang, MD; JoAnn Theodore, MD; Setsuko S. Oak 


€ Aphakic eyes, some with edematous 
corneas. and others with corneas free of 
edema, but all with formed vitreous humor 
in contact with the corneal endothelium, 
were studied. Removal of vitreous humor 
from the anterier chamber by closed 
vitrectomy resulted in substantial im- 
provement in the state of corneal hydra- 
tion and, in some cases, in the elimination 
of clinically notab:e corneal edema. Spec- 
ular microscopy showed endothelial ab- 
normalities in theedematous corneas that 
were not present in corneas with vitreous 
contact that remained free of edema. 
However, those endothelial changes seen 
in edematous comeas before vitrectomy 
seemed to persist after vitrectomy and 
corneal deturgescence. Thus, elimination 
of vitreous contaet may result in clinical 
reversal ef corneal edema despite a pro- 
longed period of vitreous contact and in 
the face of seemingly irreversible endo- 
thelial changes. 

(Arch Ophthalmol 99:417-421, 1 981) 


Persistent corneal edema, resulting 

from contact of formed vitreous 
humor with the corneal endothelium, 
can occur montks to years after un- 
eventful intraczpsular cataract ex- 
traction.-* The precise mechanism 
causing corneal cecompensation is not 
known. Mere contact between formed 
vitreous humor znd the corneal endo- 
thelium is not irvariably followed by 
cornea] edema. Moreover, in those 
cases in which the phenomenon is 
encountered, the cornea may tolerate 
vitreous eontact :nd remain clear and 
dehydrated for extended periods be- 
fore edema is observed. Our current 
knowledge of corneal physiology leads 
us to presume thet the vitreous humor 
in some way injures the corneal endo- 
thelium and interferes with its ability 
to maintain the cornea in a dehy- 
drated state. 

To obtain adcitional information 
about this phenomenon, we studied a 
series of aphakic patients, all of whom 
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had formed vitreous humor in contact 
with their corneal endothelim. In 
some instances, the cornea was ede- 
matous, while in others, the cornea 
was free of edema. We present our 
observations on the effects of removal 
of the vitreous humor by closed vitrec- 
tomy on corneal edema secondary to 
vitreous contact and on the in vivo 
appearance of the endothelium as 
documented with the clinical specular 
microscope. 


REPORT OF CASES 
Vitreous Contact With 
Corneal Decompensation 


Case 1.—A 65-year-old woman under- 
went bilateral uncomplicated intracapsular 
cataract extractions in 1962. Visual acuity 
with a contact lens was said to be excellent 
in each eye until the latter part of 1976, 
when she began experiencing blurred 
vision OS. This progressed in severity, and 
when the patient was first examined by us 
on March 21, 1978, best corrected visual 
acuity OS was 20/400. (Visual acuity OD 
with a contact lens was 20/20.) There was 
mild to moderate conjunctival hyperemia 
OS but no discharge. The central part of 
the cornea was edematous, with mierocys- 
tie epithelial changes, increased stromal 
thickness, and prominent folds in Desce- 
met's membrane. The anterior chamber 
was deep and free of active inflammation. 
Formed vitreous protruded through the 
pupil and was in contact with the central 7 
mm of the corneal endothelium. Intraocu- 
lar pressure was 7 mm Hg. 

The endothelial image in specular pho- 
tomicrographs was hazy because of edema 
of the overlying epithelium and stroma. 
Where cellular outlines were visible, indi- 
vidual cells were greatly enlarged and 
extremely abnormal in shape (Fig 1, left). 
A pars plana vitrectomy using the Oeutome 
instrument was performed on the left eye 
on April 3, 1978. Moderate diffuse- micro- 
cystic epithelial edema persisted, but stro- 
mal edema no longer was clinically evident 
(pachymetric measure, 0.61 mm). Central 
cornea guttata were now visible. There was 
no improvement in visual acuity after the 
vitrectomy procedure, and best corrected 
visual acuity OS remained 20/400. Clinical 
specular photomieroscopy showed no sub- 
stantial alteration in the corneal endothe- 
lium to account for the partial deturges- 
cence. Individual cells remained enlarged 
and grossly abnormal in shape (Fig 1, 
right). 

Case 2.—A 72-year-old man underwent 
an uncomplicated intracapsular cataract 
extraction OD on March 27, 1978. His post- 
operative course was uneventful, but he 
was referred to us on May 26, 1978, for 
evaluation of persistent vitreocorneal con- 


taet. Corrected visual acuity OD was 20/25. 
The eye was white and quiet, and the 
anterior chamber was of normal aphakic 
depth and free of inflammation. The pupil 
was 5 mm, round, and pharmacologically 
fixed. Formed vitreous bulged through the 
pupil, occupied most of the anterior cham- 
ber, and was in contact with the central 6 
mm of the corneal endothelium. However, 
the cornea was clear and free of edema. 
The IOP was 12 mm Hg. 

Specular photomicroseopy demonstrated 
endothelial abnormalities. Some frames 
showed cells moderately larger than 
normal but with very abnormal shapes, cell 
intersections, and side length distribu- 
tions. Many cells had only four or five sides 
rather than the usual six-sided configura- 
tion, and some endothelial cells contained 
bright or dark structures within their cell 
boundaries. Other frames showed grossly 
abnormal cells of a size and shape not 
generally encountered after uncomplicated 
intracapsular cataract extraction. 

No therapeutic intervention was recom- 
mended. The patient was followed up by 
his ophthalmologist at regular intervals 
and did well through December 1978. 
Thereafter, he noted pregressive blurring 
of vision OD but failed to consult his 
ophthalmologist until April 1979. Best cor- 
rected visual acuity OD at that time was 
20/200, and both microcystic epithelial ede- 
ma and stromal edema with prominent 
striae were present in the central part of 
the cornea. When his condition was reeval- 
uated by us on April 17, 1979, best cor- 
rected visual acuity was 20/300. Moderate 
epithelial and stromal edema was present 
in the central two thirds of the cornea, and 
formed vitreous was in contact with the 
central part of the endothelium. The IOP 
was 11 mm Hg. 

Specular photemicrographs now were 
poorer in quality because of corneal edema. 
However, the endothelium could be partial- 
ly visualized, and on the average, endothe- 
lial eells seemed larger (lower endothelial 
cell density). Interestingly, however, the 
size distribution of the endothelium was 
more regular and uniform, and cell shapes 
seemed less abnormal. Intracellular bright 
and dark structures were present (Fig 2, 
left). 

The vitreous humor did not recede after 
topical application of mydriatics, oral 
acetazolamide, and intravenous adminis- 
tration of 20% mannitol. By May 8, 1979, 
the degree of corneal edema had increased 
substantially, and best corrected visual 
acuity was now eounting fingers at 3 m. 
Corneal thickness was 0.95 mm (pachyme- 
ter). On May 9, 1979, a closed vitrectomy 
was: performed through a single, small, 
limbal incision using the Ocutome instru- 
ment with Charles infusion sleeve. Formed 
vitreous humor was removed from the 
anterior chamber and from approximately 
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Fig 1.—Patient 1. Left, Before vitrectomy; image is hazy because of corneal edema. Cell outlines 
are vague, but individual cells are enlarged and extremely abnormal in shape. Intracellular bright 
structure (arrow) is visible. Right, After vitrectomy; image remains hazy because of persistent 
epithelial edema. Cells remain enlarged and grossly abnormal in shape ( X 100). 


Fig 2.—Patient 2. Left, Before vitrectomy; cells are larger than normal, with abnormal shapes and 
intersections. Intracellular bright (arrows) and dark (double arrows) structures are present. Right, Cells are 
more regularly distributed; cell boundaries and intersections are more normal in appearance ( x 100). 


Fig 3.—Patient 3. Left, Before vitrectomy; image is hazy because of edema, but 
cell pattern is relatively normal. Right, After vitrectomy; cell size and pattern 
are not substantially different from previtrectomy appearance ( X 100). 
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the anterior third of the vitreous cavity. 
Posteperatively, eorneal edema improved 
slowly and progressively, and the cornea 
ultimately cleared. Unfortunately, a reti- 
nal detachment subsequently occurred in 
the eye, and a scieral buckling procedure 
was performed. Although the retina was 
reattached, preretinal fibrosis and a retinal 
fold imited visual acuity to 20/400. The 
cornea remains clear and free of edema. 
Corneal thickness measured with the 
pachymeter on March 20, 1980, was 0.60 
mm. After vitrectemy, the endothelial pat- 
tern showed moderate improvement. Cells 
were more regularly distributed, and cell 
bouncaries and intersections had a more 
normal appearance (Fig 2, right). 

Case 3.—A 66-year-old man with bilater- 
al Kmkenberg’s spindles underwent an 
intracapsular cataract extraction OS in 
July 1978. With an aphakie spectacle lens, 
visuaLacuity postoperatively was 20/25. In 
April 1978, the patient noted the onset of 
blurred vision OS and examination by his 
ophthalmic surgeon showed vitreocorneal 
centact with central corneal edema. This 
persis.ed and was unresponsive to medical 
therapy. Initial evaluation by us confirmed 
the presence of prominent diffuse central 
microcyst:ic edema and early stromal ede- 
ma. True &rukenberg's spindles were pres- 
ent OJ, but guttate endothelial changes 
were not observed either with the slitlamp 
biomicroseope or the clinical specular pho- 
tomicroscepe. The anterior chamber on the 
left was of normal, aphakic depth and free 
of act:ve inflammation. However, it con- 
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Fig 4.—Pa'ient 4. Top left, Before vitrectomy; extremely 
large endothelial cells and cornea guttata (arrows). 
Bottom left, Before vitrectomy; bright, snowball-like 
structures. Top right, After vitrectomy: greatly enlarged 
and misshapen cells containing cornea guttata (arrow) 
and brightyy colored pigment deposits (double arrows) 
( x 100). 


tained considerable formed vitreous hu- 
mor, and this was in contact with the 
central 5 mm of the corneal endethelium. 
Best corrected visual acuity OS was 20/200, 
and the IOP was 17 mm Hg. 

Among the specular photomicregraphs 
that were obtained, there were relatively 
few frames in which good cell patterns 
could be seen because of the level of edema 
present. Where visible, the endothelial cells 
seemed to be near normal in size (Fig 3, 
left). In some areas, the cells seemed 
normal in shape, but visualization of cell 
boundaries was sufficiently difficult to 
prevent the gathering of detailed ir forma- 
tion about the pattern of celluar morpho- 
logic appearance. 

On Aug 8, 1979, a pars plana vitrectomy 
was performed on the left eye using the 
Ocutome instrument. Formed vitreeus was 
removed from the anterior chamber and 
the anterior third of the vitreous cavity. 
Thereafter, corneal edema slowly but pro- 
gressively cleared. By Oct 2, 1979, the 
cornea was clinically free of edema, and 
visual acuity OS was correctable to 20/30. 
Because of the absence of edema, the cor- 
neal endothelium was more readily visible 
by specular photomicroscopy. In campari- 
son with the previtrectomy photomicro- 
graphs, no substantial alteration of cell size 
or pattern could be identified (Fig 3, 
right). 

Case 4.—A 79-year-old man underwent 
uncomplicated intracapsular cataract ex- 
traction in 1975. Visual acuity with a con- 
tact lens OD was excellent until early in 





1979, when the patient noted intermittent 
blurring of vision. Evaluation showed cen- 
tral microcystie edema, and the vitreous 
humor was noted to be in contact with the 
corneal endothelium. The problem was 
treated with topically applied 5% sodium 
chloride drops and mydriaties and with oral 
acetazolamide but did not improve. At our 
initial examination (Oct 9, 1979), best cor- 
rected visual acuity was 20/300. There was 
moderate microcystic edema of the central 
6 mm of the corneal epithelium as well as 
moderate stromal edema with striae, large- 
ly confined to the same area. Pigment 
deposits were observed en the central part 
of the corneal endothelium. The anterior 
chamber was of normal aphakie depth and 
free of cells or flare. A superior-sector 
iridectomy was present. Formed vitreous 
bulged through the iridectomy and seemed 
firmly in contact with the central 5 to 6 mm 
of the corneal endothelium. The IOP was 18 
mm Hg. 

Specular photomicregraphs showed 
many extremely large endothelial cells and 
many of the guttate excrescences of Fuchs’ 
dystrophy (Fig 4, top left). In addition, a 
number of abnormal structures, including 
bright “snowball-like” structures, which 
were smaller than individual endothelial 
cells, were observed (Fig 4, bottom left). 
Neither their identity nor their importance 
is clear. 

On Oct 24, 1979, a closed vitrectomy was 
performed through a single, small, limbal 
incision using the Ocutome instrument 
with Charles infusion sleeve. The postoper- 
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Fig 5.—Patient 5. Left, Before vitrectomy; hazy view because of edema, but cells are 
essentially normal in size and shape ( x 100). Right, After vitrectomy; no substantial change 
from previtrectomy appearance. Cells are essentially normal in size, shape, and distribution, 
with many intracellular bright and dark structures. Apparent improvement reflects resolution 
of overlying edema and improved optics of new-model specular microscope ( x 100). 


ative course was uneventful, and a slow but 
progressive improvement in the degree of 
corneal edema was noted. By Feb 15, 1980, 
clinically evident stromal edema had 
cleared (thickness, 0.60 mm), and only mild 
central microcystic epithelial edema was 
present. Best corrected visual acuity was 
20/60 + 2. This persisted, and further 
improvement in visual acuity or corneal 
edema was not obtained. Specular photomi- 
croscopy at this time showed greatly 
enlarged cells, cells that were grossly 
abnormal in shape, pigment, bright struc- 
tures, apparently located within individual 
cells, and extensive guttate changes (Fig 4, 
top right). 

CasE 5.—A 63-year-old man underwent 
an uncomplicated intracapsular cataract 
extraction OS in April 1979. The postoper- 
ative course was uneventful, and corrected 
vision was said to be excellent until late in 
July 1979. At that time, the patient noted 
the onset of blurred vision OS, initially 
intermittently but later continuously, and 
evaluation by his ophthalmic surgeon 
showed the presence of vitreocorneal con- 
tact and corneal edema. Therapy with 5% 
sodium chloride drops and acetazolamide 
produced no improvement, and the blurred 
vision and corneal edema gradually in- 
creased in severity. We first examined the 
patient on Dec 7, 1979, and found that best 
corrected vision OS was 20/300. The anteri- 
or chamber was of normal, aphakic depth, 
free of cells or flare, and almost entirely 
filled by formed vitreous humor. This was 
in contact with the central 8 mm of the 
corneal endothelium, and there was a 5-mm 
disc of microcystic epithelial and stromal 
edema in the center of the cornea. No 
evidence of endothelial dystrophy was 
observed. The IOP was 20 mm Hg. 

Specular photomicrographs showed en- 
dothelial cells that were surprisingly 
normal in size and shape. Some cells con- 
tained dark structures whose identity and 
importance are unknown (Fig 5, left). 

On Dec 12, 1979, vitrectomy was per- 
formed OS through a single, small limbal 
incision using the Ocutome instrument 
with Charles infusion sleeve. Vitreous 
humor was removed from the anterior 
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Fig 6.—Typical endothelial cell pattern of corneas free of edema 
despite contact of formed vitreous humor with endothelium. 
There is slight cellular enlargement and pleomorphism consistent 
with age of patient and trauma of uncomplicated intraocular 
surgery (top, x 100; bottom, x 100). 


chamber and from the anterior 25% of the 
vitreous cavity. The postoperative course 
was uneventful, and the cornea cleared 
progressively. By Feb 19, 1980, there was 
no clinically evident corneal edema, and 
corneal thickness shown by the pachymeter 
was 0.61 mm. Corrected visual acuity OS 
was 20/30. Postvitrectomy specular pho- 





tomierographs showed no important 
changes from the preoperative appearance. 
The endothelial cells were not adversely 
affected by the vitrectomy procedure and 
seemed essentially normal in size, shape, 
and distribution. Many intracellular bright 
and dark structures were observed, but 


their importance is not known (Fig 5, right). N 
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Vitreous Zontact Without 
Corneal Becompensation 


We also studied ten aphakic eyes of 
seven patients in which the cornea was free 
of any clinically evident corneal edema 
despite contact of formed vitreous humor 
with the central part of the corneal endo- 
thelium. The decumented interval of 
vitreous contact ranged from four months 
to three years. Cerrected visual acuity of 
each eye was 20/39 or better or degenera- 
tive changes were-present in the macula to 
aecount for the visual deficit. In each 
instance, the endc&helial cell pattern seen 
in specular photomicrographs was essen- 
tially normal. These was a slight to moder- 
ate degree of celular pleomorphism and 
cellular enlargement consistent with the 
age of the patient and with the trauma of 
uncomplicated, intracapsular cataract ex- 
traction. dowever mo unusual intracellular 
Structures were observed, and the specular 
photomicrographs »f this group of patients 
could not be differentiated from those of a 
comparable group »f aphakic eyes without 
vitrecus touch (Fig 6). 


COMMENT 


While it is recognized that contact 
of vitreeus humor with the corneal 
endothelium can result in corneal ede- 
ma, little is known about the patho- 
physiology of this disorder. Most clini- 
cians agree thet liquid or loosely 
formed vitreous &umor is better toler- 
ated and less apt to cause corneal 
edema than well-formed vitreous hu- 
mor, particularly if the latter has an 
intact anterior hyaloid face.'? Howey- 
er, exceptions certainly occur.'? Since 
corneal hydration is controlled pri- 
marily by the endothelium, it is 
assumed that vitreous contact me- 
chanieallz injures the endothelium 
and interferes with its physiologic 
function. Factors that seem to con- 
tribute considerzbly to this process 
include the dura-ion of contact, the 
density of contac-, and the location of 
contaet.' Also highly important is the 
eondition of the endothelium at the 
time of eontact; a partially compro- 
mised endotheliam, such as that 
encountered in Fuchs’ dystrophy, is 
more apt to succamb to the adverse 
effects of vitreous contact than is a 
normal endothelium.’ 

Our specular microscopic studies 
tend to support this concept. In cor- 
neas that had decompensated as a 
result of vitreous contact, we observed 
morphologie abnormalities in the en- 
dothelium, thougk we were unable to 
identify any structure consistent in 
appearance with the retrocorneal fi- 
brous membrane described by Snip et 
al” Two patients m our series showed 
the central guttzte excrescences of 


M Fuchs' dystrophy. In other patients, 
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individual cells were greatly enlarged 
and grossly abnormal in shape, with 
abnormal cell intersections and side 
length distributions. Other endothe- 
lial cells contained bright or dark 
structures within their cell bounda- 
ries. Unfortunately, we know little 
about the nature or importance of 
these structures. Nonetheless, neither 
these structures nor the other morpho- 
logic abnormalities were observed in 
an endothelium in contact with 
formed vitreous humor in the absence 
of clinical evidence of corneal decom- 
pensation. Thus, the presumption is 
that some of these endothelial abnor- 
malities are related to the production 
of corneal edema. 

However, we are unable to contrib- 
ute additional objective information 
about the mechanism through which 
vitreous contact eauses corneal edema. 
In only one patient were we fortunate 
enough to obtain specular photomicro- 
graphs both before and after eorneal 
decompensation. Although different 
endothelial patterns were observed 
before and after corneal decompensa- 
tion, this single instance provides us 
with insufficient data to pinpoint the 
specifie changes responsible for the 
loss of dehydrating capabilities of the 
endothelium. We also were unable to 
identify with certainty any specific 
change among endothelial cells that 
reflected their ability to dehydrate 
the cornea after closed vitrectomy. 
Many endothelial changes seen in the 
edematous cornea before vitreetomy 
seemed to persist after vitreetomy 
and corneal deturgescence. In vitro 
experimental evidence suggests that 
contact of the solid, collagenous ele- 
ments of the vitreous humor with the 
endothelium interferes with transport 
of the fluid out of the cornea.’ In vivo 
specular microscopy in humans shows 
endothelial abnormalities in edema- 
tous corneas not present in cerneas 
with vitreous contact that remain free 
of edema. Nevertheless, the specific 
mechanistic interrelationships be- 
tween vitreous contact, endothelial 
abnormalities, and clinically notable 
edema remain to be unravelled. 

From a clinical point of view, the 
most important observation resulting 
from this study is that removal of 
vitreous humor from the anterior 
chamber by closed vitrectomy, with 
the elimination of vitreous centact, 
results in substantial improvement in 
the state of corneal hydration, con- 
firming the recent report of Homer et 
al." Surprisingly, this occurred despite 
a prolonged period of vitreous contact 
and in the face of seemingly irreversi- 
ble endothelial changes. In three of 
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five of our patients, elinically evident 
edema cleared entirely; two of these 
patients recovered visual acuity to the 
20/30 level, while a retinal detach- 
ment prevented the third from enjoy- 
ing a dramatic visual recovery. In the 
remaining two patients in our series, 
persistent corneal edema essentially 
cleared in both. Not surprisingly, the 
two patients in whom closed vitrecto- 
my did not produce complete reversal 
of corneal edema were those with 
Fuchs' dystrophy and with the most 
bizarre endethelium. Apparently the 
endothelial changes wrought by vit- 
reous contact can progress to a stage 
of functional irreversibility, and in 
this instance, surgieal intervention 
will not result in a visually important 
improvement of the corneal edema. 

Nonetheless, this small series sug- 
gests that closed vitrectomy is a use- 
ful procedure for the treatment of 
corneal decompensation secondary to 
vitreous contaet, particularly if specu- 
lar photomicroscopy shows that endo- 
thelial cell abnormalities are not 
pronounced. Corneal edema may be 
reversed and useful vision may be 
recovered in a substantial percentage 
of patients despite relatively pro- 
longed periods of vitreous contact and 
corneal decompensation. On the other 
hand, vitreous contact does not invari- 
ably lead to corneal edema, and ede- 
ma, even of relatively long duration, 
may be reversible. This seems to con- 
traindicate the use of closed vitrecto- 
my for vitreous contact in the absence 
of corneal edema. 
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Sarcoidosis and Ocular Disease in a Young Child 


A Case Report and Review of the Literature 


Kenneth L. Cohen, MD; Robert L. Peiffer, Jr, DVM, PhD; Dwight A. Powell, MD 


€ Uveitis in the very young child may be 
a manifestation of sarcoidosis. A case of 
sarcoidosis with intraocular inflammation 
that occurred in a child 2 years 7 months 
old is reported. The diagnosis was sup- 
ported by biopsy of uncommon bulbar 
conjunctival nodules. Knowledge by the 
ophthalmologists that this disease can 
occur in children younger than 5 years of 
age may be crucial to the establishment of 
proper diagnosis. 

(Arch Ophthalmol 99:422-424, 1981) 


Sarcoidosis is a chronic, multisystem 

granulomatous inflammatory dis- 
ease of unknown cause that has been 
reported to occur infrequently in chil- 
dren. Diagnostic criteria have been 
established.’ Mediastinal and periph- 
eral lymph nodes, lungs, liver, spleen, 
skin, eyes, phalangeal bones, and 
parotid glands are most often in- 
volved. Anergy is common, circulating 
T lymphocytes are depressed in num- 
ber and function, and there may be 
hypercalciuria and hypergammaglo- 
bulinemia. Biopsy specimens of focal 
lesions show noncaseating epithelioid 
granulomas. The diagnosis should be 
regarded as established for clinical 
purposes in patients with consistent 
clinical features and a characteristic 
biopsy specimen. 

To our knowledge, from 1914 to 
1956, the world’s literature discussed 
117 cases of sarcoidosis in children 15 
years of age and younger.^* A review 
of this literature found six children in 
whom a clinical and a compatible his- 
topathological diagnosis of sarcoidosis 
was established prior to 5 years of 
age.^"' Since 1957, to our knowledge, 
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213 cases of sarcoidosis occurring in 
patients 15 years of age or younger 
have been reported.'**' Of these 213 
cases, 11 patients were younger than 5 
years of age at the time of diagno- 
sis? 27-76252».3 Of these 11 patients, all 
had evidence of intraocular inflamma- 
tion. This report describes a case of 
systemic and ocular sarcoidosis in a 
child 2 years 7 months oid who demon- 
strated uncommon bulbar conjuncti- 
val nodules. The histopathology of 
these nodules was contributory to the 
diagnosis. 


REPORT OF A CASE 


The patient was a white girl 2 years 7 
months old who was first examined in the 
ophthalmology clinic at North Carolina 
Memorial Hospital, Chape! Hill, on March 
6, 1979. Since 3 months of age, the patient 
had an intermittent, erythematous, macu- 
lar-papular rash on her feet, legs, buttocks, 
arms, and face. Occasional fevers accom- 
panied the rash. At the age of 1 year 11 
months, the patient was hospitalized at 
another institution for the skin disorder; 
the clinical diagnosis was erythema nodo- 
sum. A biopsy specimen from the skin of 
the left thigh supported that diagnosis, 
showing inflammation and granulomas in 
the dermis. The eyes were believed to be 
normal at that time. 

The child was brought to her ophthalmol- 
ogist in February 1979, with a nine-month 
history of intermittent hyperemia and pho- 
tophobia of the left eye. She was referred 
for consultation to the Department of Oph- 
thalmology at the University of North 
Carolina, Chapel Hill. Examination on 
March 6, 1979, showed a visual acuity of fix 
and follow, central and steady in each eye. 
The bulbar and palpebral conjunctivae of 
the left eye were moderately hyperemic. 
Biomieroscopie examination of both eyes 
found multiple, discrete, translucent, 1 mm 
in diameter, bulbar conjunctival nodules 
(Fig 1). These nodules were freely movable 
over the episcleral tissue and were located 
at the superior corneal limbus and also in 
the superior, medial, and lateral bulbar 
conjunctivae. The corneas had early band 
keratopathy and pigment on the endothe- 
lium. The anterior chambers had mild cell 
and flare reactions. Both eyes had multifo- 


eal posterior synechiae and cells in the 
anterior vitreous. The lenses were clear. 

On March 8, 1979, biopsy was performed 
on the bulbar conjunctival lesions of the 
right eye and an ophthalmic examination 
was performed with the patient under 
general anesthesia. Cycloplegic retinosco- 
py was a + 2.50 sphere in the right eye and 
a + 3.50 sphere in the left eye. Intraocular 
pressures measured with the Mackay-Marg 
electronic applanation tonometer were 23 
mm Hg in the right eye and 18 mm Hg in 
the left eye. Indirect ophthalmoscopy 
showed moderate edema of both optic 
discs. There was a focal choroiditis located 
in the posterior pole and in the periphery of 
pe eye (Fig 2). Multiple bulbar conjuncti- 
val nodules of the right eye were excised. 
Tissues were placed in 10% formaldehyde 
solution and processed for routine light 
histopathologic study. Other pieces of the 
biopsy specimen were cultured using rou- 
tine microbiological laboratory methods 
for aerobic and anaerobic bacteria. Myco- 
bacterium tuberculosis, and fungi. The 
results of these cultures were negative. 

Systemic examination showed a pale, 
ili-appearing child with small effusions in 
both knees. During the next several weeks, 
the patient was intermittently febrile and 
huge, boggy, nonpainful swelling of both 
knees, elbows, wrists, and the fingers of 
both hands developed. 

Important laboratory findings included 
the following: Chest roentgenograms were 
normal. Roentgenograms of the hands and 
wrists showed punched-out areas of the 
phalanges with a flaky appearance to the 
cortex and some lucencies in the terminal 
tufts. Computerized tomography of the 
skull and orbits showed no abnormalities. 
The sedimentation rate, complete blood cell 
count, and differential cell count were 
normal, and the urinalysis showed 1 to 5 
WBCs per high-power field (HPF), greater 
than 50 RBCs/HPF, and 2+ protein. Labo- 
ratory values were as follows: serum cal- 
cium, normal at 10.0 mg/dL; calcium excre- 
tion, noticeably elevated to 14.4 mg/kg/24 
hr (normal calcium excretion up to 4 mg/ 
kg/24 hr); creatinine clearance, 68.1 mL/ 
min/1.73 sq m (normal, 105 to 132 mL/ 
min/1.73 sq m); total serum proteins and 
albumin, normal; and serum electrophore- 
sis showed an increase in IgG and IgA. The 
following blood serologic findings were 


negative: FTA-ABS, rheumatoid factor, N 


422 Arch Ophthalmol—Vol 99, March 1981 Sarcoidosis and Ocular Disease—Cohen et al T 


E 


Fig 1.—Discrete, translucent, 1-mm nod- 
ules were observed on superior bulbar 
conjunctivae of rght (top) and left (bot- 
tom) eyes. 


antinuclear antibody, toxoplasmosis, coc- 
eidioidomycosis, histoplasmosis, blastomy- 
eosis, brucellosis, and tularemia. Cultures 
ef urine, gastric aspirate, and CSF were 
negative for aerowic and anaerobic bacte- 
ria, mycebacteria. and fungi. All delayed 
hypersensitivity sxin tests were negative, 
including histopl-smin, coccidioidin, in- 
termediaie-streng-h tuberculin, PPD-B, 
tetanus toxoid, aml Candida. 


RESULTS 


The cenjunctizal biopsy specimens 
were seetioned and studied in their 
entirety by ligh- microscopy. Hema- 
toxylin-eosin and Giemsa stains pro- 
vided diagnostic morphological details 
(Fig 3). There were numerous dis- 
crete, subepithelial, noncaseating 
granulomas composed of epithelioid 
histiocytes and ziant cells. Many of 
the latter assumed a Langhans-type 
appearance. Mclerate numbers of 
lymphocytes ane plasma cells were 
present at the periphery of the granu- 
lomas and in the-subepithelial stroma 
adjacent to the granulomas. Fite’s and 
Ziehl-Neelsen add-fast stains were 
negative for mycsbacteria. Brown and 
Brenn, PAS, Grecott’s methenamine 
silver, and Diete-le's stains failed to 
demonstrate microorganisms. No for- 
eign material was observed when the 
specimens were examined with polar- 
ized light. 


COMMENT 


Sareoidosis is very uncommon dis- 
ease in young children, with only 17 
cases reported m children younger 
than 5 years of nib. torni Stan EROR 3 
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Fig 2.—Examination of right fundus dem- 
onstrated optic disc edema and multifocal 
choroidal granulomas. 


Symptoms of sarcoidosis are second- 
ary to local infiltration and tissue 
injury by noncaseating granulomas 
and the clinical manifestations are 
therefore dependent on the organ sys- 
tem involved. In contrast to older chil- 
dren and adults, the very young child 
with sarcoidosis rarely has pulmonary 
disease and typically has involvement 
of joints, skin, and eyes.” Because of 
the multisystem presentation of sar- 
coidosis in children, the disease is 
diagnosed at a considerably later 
stage than in adults." 

The incidence of ocular involvement 
in adult sarcoidosis has been reported 
to range from 9% to 6495? Because 
of inadequate documentation, it is dif- 
ficult to determine the incidence of 
ocular disease for the six cases of 
sarcoidosis that occurred in children 
younger than 5 years of age and that 
were reported from 1914 through 
1956.7" However, 100% of the 11 
children younger than 5 years of age 
reported on since 1957 had evidence of 
intraocular inflammation prior to or 
subsequent to the establishment of 
the diagnosis." 5*7»? Knowledge 
by the ophthalmologist that this dis- 
ease can occur in very young children 
may be crucial to the establishment of 
the proper diagnosis. 

The diagnostic criteria for sarcoido- 
sis include histologic demonstration of 
tissue granulomas.’ Our patient had 
multiple, translueent, slightly yellow- 
ish, 1-mm nodules scattered diffusely 
over the bulbar conjunctiva that histo- 
pathologically showed noncaseating 
epithelioid granulomas. This finding, 
in conjunction with erythema nodo- 
sum, uveitis, boggy, painless joint 
effusions, cystic bone lesions of the 
phalanges, probable renal involve- 
ment, and compatible roentgeno- 
graphic and laboratory data, con- 
firmed the diagnosis of sarcoidosis in 
this young child. 

Sarcoidosis commonly involves the 
conjunctiva of the lower cul-de-sac, 
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Fig 3.—Conjunctival biopsy specimen 
showed noncaseating, subepithelial gran- 
ulomas composed of epithelioid histio- 
cytes and giant cell surrounded by zone of 
lymphocytes. Lymphoctyes and plasma 
cells were identified in adjacent stroma 
(top, hematoxylin-eosin, »x 300; bottom, 
Giemsa stain, x 640). 


and a conjunctival biopsy at this loca- 
tion is recommended as a diagnostic 
procedure.” =" Although ocular sar- 
coidosis may involve the bulbar con- 
junctiva, bulbar conjunctival lesions 
are rare." To eur knowledge, 13 cases 
of sarcoidosis with bulbar conjunctival 
lesions have been reported.” +-+: Pau- 
trier" has deseribed these nodules as 
firm, painless, movable on the con- 
junctiva, and level with or projecting 
slightly from the surface of the globe. 
The nodules appear gray, yellow, or 
yellow-red-brown, and may vary in 
size from pinpoint to several millime- 
ters, with occasional conjunctival hy- 
peremia around the nodule. 

Of the cases of sarcoidosis reported 
with bulbar conjunctival lesions, the 
histopathologic findings were avail- 
able in nine.?^*^52**555* The compat- 
ibility of the histopathologic and 
clinical diagnesis of sarcoidosis is 
questionable in seven.*-*******7 One 
granulomatous nodule had caseation, 
one biopsy specimen showed diffuse 
granulomatous inflammation, and one 
globe had granulomatous, episcleral 
nodules in the course of a previous 
surgical incision.*?^**** Another bulbar 
conjunctival nodule did not show any 
histopathologic changes. The histo- 
pathology of bulbar conjunctival and 
episcleral nodules of rosacea is similar 
to that found in the conjunctival 
lesions of sarcoidosis. Crick per- 
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formed biopsies on bulbar conjuncti- 
val nodules from three patients who 
had a rosaceous type of sclerokerati- 
tis, and suggested that biopsy of the 
bulbar conjunctiva nodules is not a 
reliable diagnostic procedure for sar- 
coidosis.* 

Conjunctival granulomas are not 
pathognomonic for sarcoidosis; they 
must be interpreted with an accom- 
panying knowledge of clinical, roent- 
genographic, and laboratory data. 
Fungi, mycobacteria, spirochetes, in- 
cluding syphilis, Nocardia, cat-scratch 
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disease, lymphogranuloma venerum, 
Pasturella, Actinomyces, and other 
infectious agents may elicit granulo- 
matous lesions. However, noncaseat- 
ing, discrete, subepithelial granulo- 
mas with a moderate surrounding 
mononuclear cell response are charac- 
teristic of sarcoidosis.**** Because the 
granulomas of sarcoidosis may be of 
minimal size, and therefore appear in 
only a few 6- to 8-um sections, diag- 
nostic conjunctival biopsy specimens 
should be sectioned in their entirety. 
The sections should be examined for 
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Microhemorrhagic Maculopathy 


Ronald C. Pruett, MD; Angelina C. A. Carvalho, MD; Clement L. Trempe, MD 


e Twenty subjects, 12 males and eight 
females aged 14 t 58 years, had a small 
monocular macular hemorrhage that was 
punctate, round, er bilobed and seemed 
to originate from ‘he perifoveal capillary 
plexus. Although clinical study results 
failed to establish a common causal 
denominator, three of the 20 patients had 
a history of preceding increased venous 
pressure (Valsalva stress), three of nine 
subjects tested s&owed impaired blood 
platelet aggregatien, and an additional 
four of 20 were tak ng medications known 
to impair platelet function both in vitro and 
in vivo. Macular microhemorrhages re- 
solve spontaneously, and available data 
suggest that the swndrome is benign. 

(Arch Ophthaimal 99:425-432, 1981) 


Healthy young adults who complain 

of sudden monocular blurred vi- 
sion occasionally have a small hemor- 
rhage in the foveal region. Wise et al' 
made note of this and, without specu- 
lation regarding »tiology, gave assur- 
ance that the pregnosis is invariably 
good with full return of function. 
Otherwise, there ss little to be found in 
the literature regarding the phenome- 
non. Our purpeses are to describe 
and illustrate ths microhemorrhagic 
maculopathy and to present the 
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results of efforts made to find a com- 
mon denominator among affected 
individuals. 


PATIENTS AND METHODS 


Most cases in this series were obtained 
by reviewing clinical records of patients 
seen during the past five years that had 
been coded for the diagnosis of solitary 
macular hemorrhage of undetermined 
cause. The search was conducted without 
regard to age. Records were supplemented 
by additional information gathered during 
follow-up examinations and by telephone 
interviews with patients and their ophthal- 
mologists. The minimal data base for 
admission to the study included the follow- 
ing: a complete ocular and general medical 
history, visual acuity and ocular tension 
measurements, documentation of refrac- 
tive error, complete ophthalmoscopic and 
biomicroscopic examinations, and stereo- 
color photography and fluorescein angiog- 
raphy. In many, additional information 
was obtained by monochromatic photo- 
graphic series, follow-up fluorescein angi- 
ographic studies, and central visual-field 
testing. Blood pressure (BP) determina- 
tions and data from blood cell counts and 
other tests done to rule out a bleeding 
tendency were reviewed when available. 
Nine patients had blood platelet aggrega- 
tion studies conducted according tosa mod- 
ification of the method of Born.* 


RESULTS 


Twenty patients had an unequivocal 
macular microhemorrhage (Table 1). 
There were 12 males and eight 
females who ranged in age from 14 to 
58 years, with an average of 28.3 
years. All were white except subject 
20, a black male. In each, a dark-red 
hemorrhage was found in the foveal 
region of one eye. The affected eye 
was more commonly the left (in 16 


subjects, 80%) than the right (in four 
subjects, 20%) Morphologically, the 
hemorrhages appeared punctate (in 
seven), round (in six), or bilobed (in 
seven) (Fig 1). Punctate lesions were 
approximately 50 um in diameter; the 
round ones varied from 150 to 700 um. 
Bilobed hemorrhages were estimated 
to cover an area equivalent to a circle, 
with a diameter of 300 to 1,000 um. 
All affected eyes were phakic (Ta- 
ble 2). Ten were emmetropic, and ten 
were myopie. The latter were cor- 
rected with lenses having a spherical 
equivalent of —0.50 to —3.50 diopters. 
Among 13 pat:ents in whom the cen- 
tral visual field had been measured, 
there were ten that showed a relative 
central scotoma that varied from 1? to 
3? in diameter. The three patients 
with no measurable scotoma had 20/20 
to 20/25 visual acuity, but complained 
of metamorphcpsia. Eyes with simple 
metamorphops:a or a small and some- 
times eccentric scotoma had only 
slightly impaired visual acuity. Six- 
teen eyes (80%) had a distance acuity 
of 20/50 or better; one of these (sub- 
ject 19) had 20/15. One patient had 
20/70 visual acuity, and in three, the 
initial acuity was recorded as 20/200. 
All were advised to return for subse- 
quent examinstions, and 15 did so. 
Those five who refused had an initial 
visual acuity of 20/40 or better. They 
believed that, because their vision had 
"returned to normal," their absence 
from work or school and the expense 
and inconvenience of travel, even to 
their local ophthalmologist, were un- 
justified. Fifteen patients, therefore, 
were followed up at least until the 
acute hemorrhage reabsorbed and the 
visual acuity had stabilized. Among 
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these, the final acuity was 20/20 or 
20/25 in 13 and 20/30 and 20/40 in the 
other two patients (Fig 2). The recov- 
ery time varied from one to seven 
months (average, 3.1 months). 

When examined by indirect oph- 
thalmoscopy with scleral depression 
and by slitlamp biomicroscopy using 
a Goldmann three-mirror contact lens, 
the disc, the retinal vasculature, and 
the vitreous body of both eyes 
appeared normal in every case, with 
the exception of the microhemor- 
rhage. No foveal abnormalities were 
detected in fellow eyes, and no anteri- 
or-segment disease was noted. All 
intraocular tensions were within nor- 
mal limits. 

Stereocolor photographs and fluo- 
rescein transits were obtained for 
both eyes of every patient during the 
first visit and often as part of subse- 
quent examinations. These were stud- 
ied to determine, if possible, the tissue 
depth and probable source of the 
bleeding. Factors that made this tech- 
nically difficult included the minute 
size of the punctate lesions, that some 
were located in the foveal avascular 
zone, the filtering effect of the xan- 
thophyll pigment, and the fluores- 
cence-masking effect of the hemor- 
rhages themselves. No leakage of flu- 
orescein dye was detected in 19 of the 
20 cases in this series (Fig 3). In one 
(subject 12), a single minute leak was 
suspected in the vicinity of a punctate 
hemorrhage. The stereoappearance of 
this hemorrhage by biomicroscopy 
and in color photographs and also the 
superficial location of the leak by 
angiography indicated that its most 
likely origin was the perifoveal capil- 
lary network. Additional clues sug- 
gested the same source in other eyes. 
Two large hemorrhages in the series, 
for example, were sufficiently super- 
ficial to block the view of fluorescein 
filling the macular vessels. One of 
these showed a horizontal fluid level in 
its upper lobe (Fig 4). Bilobed hemor- 
rhages usually had a striated border. 
It appeared that these originated 
eccentrically and then dissected to- 
ward the foveola along a narrow 
superficial connecting pathway. Other 
foveal hemorrhages assumed a stel- 
late pattern during reabsorption, con- 
sistent with a location among nerve 
fibers (Fig 5). This evidence, plus the 
absence of retinal pigment epithelial 
defects and fluorescein leakage from 
the choroid, suggested that even in 
equivocal cases, the bleeding probably 
occurred at the level of the macular 
capillary plexus and that the hemor- 
rhage lay beneath the internal limit- 
ing membrane. 
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As previously indicated, no age cri- 
teria were applied during case selec- 
tion. By inspection, the patients 
seemed to fall into two groups: the 
larger (17 patients) was aged 14 to 33 
years; the smaller (three patients), 54 
to 58 years (Fig 6). There was no 
history of trauma and no common 
employment other than that of stu- 
dent, necessitated by age. Specific 
questions regarding vocational duties 
and avocational pursuits in most 
showed no consistent link between 


Table 1.—Macular Microhemorrhage 


Subject/Sex/Age, yr Eye Shape Size, pm 


2/M/18 OS Bilobed 500 
3/M/26 OS Round 250 
4/F/54 OS Round 300 


8/M/33 OD Round 700 
9/M/14 OS Round 300 


12/F/54 OS Punctate 50 
13/F/32 OS Bilobed 700 


Table 2.—Macular Function 
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activity and the onset of symptoms. In 
three female patients, however, there 
was a history of exertion before the 
hemorrhage. One patient (subject 4) 
noted blurred vision after singing at a 
concert. Another (subject 11) had 
enrolled in an exercise program two 
weeks before her symptoms began. A 
third patient (subject 19) first had 
blurred vision while doing a modified 
push-up exercise at 45? against the 


back of a chair. No others described * 


activities during which Valsalva 
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Fig 1.—Morphologic appearance of microhemorrhages. Left is punctate; center, round; and richt, bilobed. 


a " 
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Fig 2.—Monochromatic photographs taken at 540 nm, subject 1, OS. Left, Round hemorrhage with visual acuity of 20/200. Right, Most of 
hemorrhage has reabsorbed four months later; visual acuity, 20/25. 


Fig 3.—No leakage of fluorescein dye was observed in 19 patients. 
* For subject 5 OS (shown in Fig 1, left): left, arterial phase; right, late 
phase. 
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stress would be expected. 

Data regarding general medical 
status, drug history, and laboratory 
test results are shown in Table 3, in 


which the subjects are arranged 
according to age. In the older group, 
all three had hypertension and one 
had angina pectoris. These patients 
were taking multiple medications. 
Among the 17 younger patients, only 
one (subject 19) had had prior medical 
problems, migraine headaches, and 
thrombophlebitis. Four used medica- 
tions regularly, and four aged 17 to 21 
years were frequent smokers of mari- 
juana (cannabis). 

Nine patients among the younger 
group underwent blood platelet ag- 
gregation studies (Table 4). Subjects 
3, 14, and 17 showed incomplete plate- 
let aggregation in response to adeno- 
sine diphosphate and epinephrine. 
These abnormalities are similar to 
those induced by aspirin, but no sub- 
jects were taking any medication. 
Subject 13 had a poor response to 
collagen, requiring a high normal con- 
centration of this aggregating agent, 
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whereas subject 9 responded fully to a 
minimal concentration cf epinephrine, 
suggesting that the platelets were 
hyperreactive. Neither was taking 
medications. Of the four others who 
were tested and had normal platelet 
aggregation, two were taking medica- 
tions (subject 15 was taking tetracy- 
cline and subject 19, phenytoin), and 
two (subjects 18 and 20) smoked can- 
nabis. Among the 11 subjects who did 
not undergo platelet function studies 
were five who took medications, two 
who smoked cannabis, and four who 
took no drugs. Of the five using legal 
drugs, four (subjects 16, 4, 8, and 6) 
were ingesting compounds known to 
impair platelet aggregation and re- 
lease (aspirin, ibuprofen [Motrin], 
pentazocine, propranolol hydrochlo- 
ride, and an oral contraceptive). 


COMMENT 
The objective of our review was to 
answer three basic questions regard- 
ing macular microhemorrhage: (1) 
does the extravasation occur from the 
retinal or the choroidal circulation, (2) 


Fig 4.—Large bilobed hemorrhage in subject 11 OS. Top left is 
from color photograph; top right, arteriovenous phase of f'uores- 
cein transit (note that view of macular vessel filling is blocked by 
hemorrhage and horizontal fluid level in upper lobe); and bottom 
late phase, no dye leakage visible. 


, 


can a common cause be identified, and 
(3) are there any adverse sequelae? 

Morphologic clues obtained by 
biomicroscopy and from stereophoto- 
graphs and angiographs obtained in 
both the acute and reabsorption 
stages indicated that probably all of 
the hemorrhages were beneath the 
internal limiting membrane ard had 
originated from a leak in the peri- 
foveal capillary plexus. The leakage 
appeared to be an isolated and self- 
limited event that was usually not 
demonstrable by subsequent fluores- 
cein angiography. 

A number of potential causes were 
considered. No patient was diabetic. 
Hypertension was present but con- 
trolled in the three older subjects and 
was thought to be only a poésible 
predisposing factor. Because the vi- 
treous body is firmly adherent to the 
fovea in young eyes, minor vitreoreti- 
nal traction could conceivably produce 
such a hemorrhage, particularly in 
myopes.’ No evidence of this was 
obtained during biomicroseopic obser- 
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Fig 5.—Bilobed hemorrhage in subject 2 OS. Left is bleeding that probably originated above foveola and 





dissected toward it via small tract. Right, Eleven days later, absorbing blood in foveola has stellate 


configuration. 
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Fig 6.—Patients fer into two groups: larger was aged 14 to 33 years, and smalier was 


aged 54 to 58 years. 


retinal mierovas-ular anomaly after 
clearance, and since there was no his- 
tory of head or ocular trauma, neither 
seemed a probabie cause. With regard 
to trauma, Pita et ab recently 
observed nine similar patients. 
Among seven of these who were avail- 
able for cuestion mg, one had suffered 
a preceding blunt ocular injury. Three 
first noted blurred vision after exer- 
tion (Jogging, we-ght lifting, and lift- 
ing luggage). Three of our 20 subjects 
also related the enset of their symp- 
toms to straining (singing and exer- 
cise). In 1972, Buane* suggested a 
relationship between inereased intra- 
thoracic pressure and retinal hemor- 
rhages ir three »atients and coined 
the term ‘Valsalva hemorrhagic reti- 
nopathy.’ However, these bear little 
similarity to tke cases we have 
reviewed. One of Duane’s subjects, a 
de-year-old, was engaged in judo, 
there was a history of possible blunt 
injury to the eye, there were multiple 


s“ hemorrhages and angioid streaks, a 


isciform scar developed subsequent- 
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ly, and the diagnosis of pseudoxantho- 
ma elasticum was established by skin 
biopsy. His second patient was a 
severely anemic 52-year-old alcoholic 
who showed multiple hemorrhages in 
both fundi and had no definite history 
of either trauma or Valsalva stress. 
The third patient was a 36-year-old 
who had a difficult endotracheal intu- 
bation during induction of anesthesia 
for repair of a hand injury. When 
examined three days later, vision was 
redueed in both eyes because of multi- 
ple hemorrhages in the posterior 
poles. Discussers of Duane's paper 
allowed that increased venous pres- 
sure during a Valsalva's maneuver 
could precipitate retinal hemorrhages, 
and a number of illustrative cases 
were described. Duane* later de- 
scribed a fourth patient with bilateral 
hemorrhages and papilledema, a 24- 
year-old who was thrown from a 
motorcycle. Here, the cause-and- 
effect relationship between increased 
intrathoracie pressure and the retinal 
bleeding was attenuated by the pres- 


ence of multiple injuries, including a 
skull fracture, a supranuclear facial 
nerve palsy, a paresis of one arm, and 
bilateral eyelid ecchymosis. 

Gass‘ reported three examples of a 
solitary monocular macular hemor- 
rhage, two of which followed definite 
Valsalva stress in patients aged 24 
and 33 years. His third case was a 
90-year-old hypertensive patient who 
was later found to have a microaneu- 
rysm near the optic disc, but no data 
are given regarding possible diabetes 
mellitus or medications being taken. 
Gass and also Goldberg et al'" noted 
that subinternal limiting membrane 
hemorrhages can be seen in families, 
apparently inherited as an autosomal 
dominant character. These can be 
recurrent, there need not be a history 
of straining, and tortuosity of the 
small retinal arterioles may or may 
not be present. In 1972, Kalina and 
Kaiser" described four family mem- 
bers with retinal hemorrhages of this 
variety. All had followed exertion. 
Bleeding occurred in one eye of two 
patients and in both eyes of the other 
two, both of whom had recurrences. In 
none of our 20 subjects was there a 
family history of retinal hemorrhage. 
No retinal vascular tortuosity was 
present, and no history or observa- 
tions of recurrence were obtained. The 
patients of Kalina and Kaiser all had a 
normal BP and normal hematologic 
survey results that included a com- 
plete blood eell count, prothrombin 
time, partial thromboplastin time, 
platelet count, bleeding time, clotting 
time, clot retraction, and capillary 
resistance. Platelet aggregation stud- 
ies were not performed. 

With regard to a platelet function 
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: Table 3.—Medical Profile — 


Studies With 
Normal Results 
Fasting blood glucose 2 hr after eating 















Subject/Age, Yr Cardiovascular Condition 
16/58 Hypertension 


Drugs Taken 


Mixture of methyldapa and hydro- 
chlorothiazide (Aldoril), ibuprofen, 
and conjugated estrogens 
Propranolol hydrochloride, ibupro- 
fen, hydralazine, mixture of me- 
thylclothiazide and deserpidine 
(Enduronyl), and aspirin 


Estropipate and trinitroglycerin 
















Complete blood cell (CBC) count, plate- 
let count, and multiscreen analysis 


Hypertension 










12/54 Hypertension and angina Fasting blood glucose 


pectoris 


19*/32 Migraine, thrombophlebitis Phenytoin CBC count and prothrombin time 









6/23 i 







20*/17 : 


3*/26 NUUS des CBC count and multiscreen analysis 


Oral contraceptive 


[ 1&4. . MMEREMEE HEEL cL I CE Fl 


18*/21 shes Cannabis ett 


1/18 RE e 


2/18 A Cannabis 2L 
5/17 > ; Cannabis “x 


Cannabis 


*Patients who also had platelet aggregation studies. 


Table 4.—Platelet Aggregation 


Adenosine 
Diphosphate Epinephrine Collagen 
ee er —ÓM ————OÁÓ5 


Subject „moles 





*Incomplete platelet aggregation (no release). 


disorder or increased capillary fragili- 
ty as causative or contributory fac- 
tors, no firm conclusions can be drawn 
from our data. It should be noted, 
however, that three of nine tested 
patients showed abnormal platelet 
aggregation in vitro. At least four 
among the 11 untested subjects were 
taking medications known to impair 
platelet function’? or to increase local 
fibrinolysis. Of interest is that among 


„moles 


pg/mL 


microhemorrhage described by Diallo 
and Wade, there was one with a low 
platelet count (140,000/cu mm) and 
another with a 55% prothrombin time. 
Pandolfi and his co-workers": have 
shown that the normal hemostatic bal- 
ance between the coagulation and 
fibrinolytie systems is present in both 
the retinal and the choroidal vascula- 
ture of humans. Clinical evidence has 
been presented that thrombocytope- 


CBC, platelet count, bleeding time, pro- 
thrombin time, platelet thromboplastin 
time, and ESR 


CBC and platelet counts, and prothrcm- 
bin time 











CBC and platelet counts, and sickle cell 
preparation 





result in retinal hemorrhage. but 
when both are present, bleeding can 
be expected in 44% to 70% of cases." 
Even in the absence of thrombocyto- 
penia and anemia, however, if platelet 
function is impaired either secondary 
to an intrinsic defect'* or because of 
an aequired (drug-induced) platelet 
dysfunction, ocular hemorrhage can 
occur. One of the primary functions of 
platelets is to maintain the integrity 
of the vessel wall. Inability to do so 
can result in capillary leakage. Aspi- 
rin, taken regularly by subject 4, is 
known to cause inactivation cf the 
platelet membrane cyclo-oxygenase 
enzyme, blocking secondary aggrega- 
tion and release,'** and has previous- 
ly been associated with retinal bleed- 
ing? and hyphema.** Oral contracep- 
tives, taken by subject 6, have also 
been linked to retinal hemorrhages.^ 
Oral contraceptives taken for more 
than two years cause a vasculitis and 
activation of the blood coagulation 
system that can result in either fibrin 
deposition and/or hemorrhages.** The 
potential for cannabis to produce a 
macular microhemorrhage (subjects 2, 
5, 18, and 20) is unknown. Although 
the appearance of the fundus does not 
change with  usage,*”** 


cannabis N 


the three patients with macular nia or anemia alone is not likely to causes the conjunctival vessels to 
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Fig 7.—Penctate foveal hemorrhage, associated with disciform macular de 
maculopa@hy. Left is from color photograph; right, 


membrane. 








generation, that mimics microhemorrhagic 
late-phase fluorescein angiograph showing subretinal neovascular 





Fg 8.—Tiny transparent foveal cyst had bright red color that simulated punctate hemorrhage (left). Its 
aopearance was similar ten years previously (right), and visual acuity had remained 20/50 


dilate while paradoxically producing 
vasoconstriction of the afferent ves- 
sels of the ciliary body.” It may also 
be pertinent tha’ smoking consistent- 
ly produces a tacaycardia,?? and that 
intraveneusly acministered cannabis 
can cause a numo»er of toxic sequelae, 
among which are anemia and relative 
thromboeytopenia.** The two smokers 
whom we tested (subjects 18 and 20) 
had normal plate et aggregation. , 

In this small ries of 20 patients, 
the faet that in “0% the left eye was 
affected may be of no importance. 
Duane“ has prevwusly indicated that 
he would not expect the left eye to be 
more frequently involved than the 
right if the meckanism was assumed 
to be an acute rise in venous pressure. 


-If previeusly reported cases? are 


grouped together with our own, of 37 
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affected eyes, 15 (41%) were right and 
22 (59%) were left. 

Our experience is similar to that of 
Wise et al, in that the outlook for 
these patients is good, at least for the 
immediate future and probably for 
the long term. Modification ef this 
prognosis might be required, however, 
if investigation shows a predisposing 
platelet diathesis in additional indi- 
viduals. 


CONCLUSION 


At present, microhemorrhagie mac- 
ulopathy seems to be a benign syn- 
drome, and it remains idiopathic. 
Although one may exist, a single com- 
mon denominator has not been found 
among affected individuals. There are 
reasons to suspect that multiple causal 
factors could, alone or in concert, pro- 


duce an identical clinical manifesta- 
tion. These include Valsalva stress, 
disturbance of platelet-vessel wall 
interaction, activation of blood coagu- 
lation and fibrinolytic components, 
and a number of other local retinal 
capillary or vitreous abnormalities. 
Careful examination with appropriate 
blood studies and long-term follow-up 
observation of patients may provide a 
better understanding of the syndrome 
in the future. Of equal importance, 
other disorders having a different 
prognosis can be ruled out in the pro- 
cess. A macular hemorrhage, for 
example, can be a sign of disciform 
degeneration in the young? as well as 
in the elderly (Fig 7), and a small 
foveal eyst can simulate a punctate 
microhemorrhage (Fig 8). A similar- 
appearing solitary foveal hemorrhage 
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has even been reported in a 19-year- 
old with anemia caused by faleiparum 
malaria, although in this case it was 
said to have originated from the cho- 
roid.” 


Nonproprietary Name and 
Trademark of Drug 


Estropipate—Ogen. 
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Figure Corrections.—In the article entitled “Hemi-Central Retinal Vein Occlu- 
sion," published in the September 1980 ARCHIVES (98:1600-1609), the following 
errors appeared in Fig 3 and 4. In Fig 3, on page 1602, in diagrams 4, 11, 12, and 15, 


the lower half should have been shaded; the outlines of the optic disc and the 
arteries are missing. Also in Fig 3, diagram 18, the upper half should have been 
shaded; the outlines of the optic disc are missing and those of the arteries are 
invisible over the disc. In Fig 4, on page 1603, in diagram 2, the superior nasal 
artery is missing, and in diagram 12, the upper half should have been shaded and 
the arteries are almost invisible. 
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Spontaneous Absorption of the Lens 


in the Congenital Rubella Syndrome 


William P. Boger III, MD; Robert A. Petersen, MD; Richard M. Robb, MD 


* Seven eyes in five patients with the 
congenital rubelia syndrome have shown 
partial or complete absorption of a cata- 
ractous iens without surgical intervention. 
The rare occurrence of spontaneous lens 
absorption shousd not be a reason for 
delaying the early removal of dense bilat- 
eral cataracts in this condition. 

(Arch Ophthalmol 99:433-434, 1981) 


I» his original report of 1941, Gregg" 

had described neonatal features 
due to the coagenital rubella syn- 
drome (CRS), bat speculated that oth- 
er difficulties might well manifest 
themselves. Recently, postnatal ocular 
manifestations of CRS were empha- 
sized, with partecular attention drawn 
to the late onse- of glaucoma and the 
occurrence of ar unusual form of ante- 
rior chamber inflammation mani- 
fested by kerasic precipitates in an 
otherwise quiet eye. Ocular abnor- 
malities occurring in CRS during the 
eourse of the first and second decade 
are particularly relevant at this time 
since the youngsters born in the early 
1960s during th» rubella epidemic in 
the United States are reaching their 
late teenage years. 

Early postnatal changes in the ocu- 
lar status of chëdren with congenital 
rubella were ciscussed briefly by 
Gregg even in his initial article. He 
clearly thought that the characteristic 
pearly white cen-ral lens opacity could 
progress with tme to a completely 
opaque lens. For example, after 
recording a mether’s history of a 
white mass suddenly appearing in the 
pupil of her chid's left eye, Gregg 
concluded, "I ha-e no doubt that the 
cataracts were present at birth in the 
central portion o the lens and that it 
was this final »pacifieation of the 
more peripheral fibers which made 
them apparent.' Rubella virus has 
been. isolated at autopsy from clear 
lens material of infants with CRS: 
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and from cataractous lens material 
removed as late as 35 months of age. 
Some studies suggest that cataracts 
not only progress but may develop 
after birth.’ A 25-year follow-up of 
90 patients among the Australian chil- 
dren originally described in the 1940 
epidemic disclosed small previously 
undiagnosed lens opacities in two of 
the patients.’ Unfortunately, a more 
precise ophthalmic description of the 
opacities was not provided. 

Five patients with CRS showed evi- 
dence of partial or complete sponta- 
neous absorption of their cataracts. 

Two individuals with CRS have giv- 
en unequivocal histories of complete 
spontaneous lens absorption so that 
they were left with completely clear 
optical axes. Another patient was 
observed to undergo this process dur- 
ing ophthalmic evaluations at the 
Children’s Hospital Medical Center, 
Boston. Two additional individuals 
with CRS had demonstrated a partial 
absorption of their cataracts. 


REPORT OF CASES 


Case 1.—This patient was born in 1952. 
The diagnosis of congenital rubella was 
based on the history of rubella in the 
mother during pregnancy, cataraets, mi- 
crophthalmia in both eyes, pigmentary 
changes in both fundi, severe hearing loss, 
and cardiac disease. An ECG showed 
incomplete right bundle-branch block. A 
short systolic murmur has been noted. 

Records of her ocular status have been 
kept since 1959, at age 7. Although no 
surgery had been done, the lens cortex and 
nucleus were completely absorbed in both 
eyes, leaving only residual lens capsules 
and clear pupillary axes. Visual acuity at 
that time was counting fingers at L5 m in 
the right eye and counting fingers at 1.8 m 
in the'left eye. She had marked nystagmus 
and esotropia. The corneas were small. 
Diffuse pigmentation was noted in the 
fundus examination. She attended the Per- 
kins Sehool for the Blind and currently 
works regularly. Intraocular pressures 
were specifically noted to be normal at age 
13 


At age 17, the patient was admitted for 
strabismus surgery. Intraocular pressure 
was 36 mm Hg in the right eye and 32 mm 
Hg in the left eye. Pigmented and old 
white keratic precipitates were noted bilat- 
erally. Anterior chambers were clear. Goni- 
oscopy reports at that time noted a flat iris 


with an apparent anter:or insertion in both 
eyes. She has been exzmined under anes- 
thesia on several occasions in the context of 
therapy for her late-onset glaucoma. The 
pupillary areas have been quite clear, with 
a thin transparent membrane that would 
appear to be the posterior capsule of her 
lens. 

Case 2.—This patient was born in 1956. 
The diagnosis ef CRS was based on unilat- 
eral cataract, microphthalmia, deafness, 
and congenital heart disease. In addition, 
she had syndactyly of the second and third 
fingers bilaterally. 

Her medical records date from 1976, at 
which time she was 19 years of age. The 
mother recorded that a cataract was pres- 
ent in the left eye since birth, but it “went 
away at age 18” without surgery. Exami- 
nation in 1976 recorded vision in the right 
eye of 20/30+ and only hand movements 
in the left eye. Extrancular movements 
were full, but she had a left exotropia of 45 
prism diopters. Intraocular pressure was 15 
mm Hg in the right eye and 26 mm Hg in 
the left eye. The corneal diameters were 9.5 
mm in the right eye and 8.0 mm in the left 
eye. At slitlamp examination, there were 
only remnants of the lens capsule in the 
left eye with a clear pupillary aperture. 
The lens in the right eve was completely 
normal by slitlamp examination. The fun- 
dus of the right eye was remarkable for 
pepper-like pigmentatien of the retinal 
pigment epithelium anc a poorly defined 
foveal reflex. In the maeular region of the 
left eye, there was a large punched-out 
lesion several dise diameters in size with 
some baring ef the sclera. There was also 
diffuse retinal pigment epithelial change 
in the rest of the fundus of the left eye. The 
optie nerves had pink, healthy rims of 
tissue with no glaucomatous cupping. 

CasE 3.—This patient was born in 1958. 
The diagnosis ef congenital rubella was 
based on the maternal h:story of rash and 
fever diagnosed as rubella at two months' 
gestation, unilateral cataract and microph- 
thalmia, pigmentary changes in the fun- 
dus, deafness, microcephaly, severe retar- 
dation, and congenital heart disease. In 
addition, he had undescended testicles 
bilaterally. 

Available medical records date from 9 
years of age. A history of long-standing 
cataract in the left eye was noted. 

Ocular examination at 10 years of age 
demonstrated rotatory and horizontal nys- 
tagmus of both eyes. He could fixate a light 
with the right eye, but not with the left. 
Corneal diameters were $ mm in the right 
eye and 7 mm in the left eye. The right lens 
appeared clear, but the left lens was 
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described as a “very thin lens with scat- 
tered opacities ...looks like this lens has 
had spontaneous absorption of liquid cor- 
tex. Some iridodonesis OS. No sign of 
surgery." The left eye was exotropic and 
hypertropie. Pigment mottling in the fun- 
dus was noted in the right eye, especially in 
the macular region. No view of the fundus 
was possible in the left eye because of the 
lens opacity. There was no evidence of 
glaucoma. 

Findings of ocular examination at age 11 
were unchanged except with respect to the 
left lens. The previously opaque cataract in 
the left eye was now described as a "clear 
membrane with a few opacities in it; lens 
essentially gone." The fundus in the left 
eye could now be visualized; pigmentary 
retinopathy and a healthy optie nerve were 
present. 

Case 4.—The diagnosis of congenital 
rubella in this 10-year-old child was based 
on positive antibody titers, bilateral cata- 
racts, bilateral microphthalmus, retinopa- 
thy, and hearing loss. 

Initial examination at 11 months of age 
disclosed nystagmus, more in the left eye 
than in the right eye, and a large left 
esotropia. The corneal diameters were 
estimated at 9.5 mm. The lenses had small 
central plaques in both eyes with clear 
peripheral cortices. There were red fundus 
reflexes, but no details could be seen. At 1 
year of age, an aspiration of the cataract in 
the left eye was attempted. When the 
discission was made into the anterior cap- 
sule of the lens, the lens was found to be so 
completely absorbed that the initial inci- 
sion had also penetrated the posterior cap- 
sule of the lens. Therefore, the discission 
was enlarged and no aspiration was per- 
formed. A full superior iridectomy was 
done. Air was injected into the anterior 
chamber to keep the vitreous away from 
the corneal incisions. Examination under 
anesthesia six months later showed no 
evidence of glaucoma. The cataract in the 
right eye was similar, and a discission and 
iridectomy were performed uneventfully | 
in the right eye at a later date. The fundus 
of both eyes was remarkable only for mild 
rubella retinopathy. At gonioscopy, the 
angles were open and peripheral iris stro- 
mal atrophy was noted. At 5 years of age, 
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the patient's vision in the right eye was 
20/50 and in the left eye 20/70. 

Case 5.—This patient was born in 1966. 
The diagnosis of CRS was based on a 
maternal history of a generalized rash at 
six weeks' gestation, congenital cataract, 
microphthalmia, rubella retinopathy, and 
patent ductus arteriosis. Ophthalmologic 
records date from 1967. At that time, a 
plaque-like opacity was noted in the cata- 
ractous lens of the right eye. There was a 
dim red reflex above. Corneal diameters 
were 9 mm in the right eye and 10 mm in 
the left eye. A right esotropia and hyper- 
tropia were recorded. There was a mild 
rotatory nystagmus in both eyes. It was 
not certain that the child had any ability to 
follow with the right eye. The pupil in the 
more normal left eye dilated readily, and 
the left lens was entirely clear. There were 
scattered pigmentation spots in the poste- 
rior pole of the left eye. The fundus of the 
right eye could not be visualized. Transillu- 
mination of the iris was noted in the right 
eye. 

By 3 years of age, deafness had been 
clearly diagnosed, and the child was using 
hearing aids with success. On examination 
at age 10 years, she had a completely 
opaque lens in the right eye and a clear lens 
in the left eye. The anterior surface of the 
lens appeared to be flattened and the lens 
substance partially absorbed. There were a 
few vacuoles superiorly and a few dense 
white plaques within the substance of the 
lens material. The lens was completely 
opaque to the slitlamp beam even with the 
pupil fully dilated, and no red reflex could 
be obtained with the indirect ophthalmo- 
scope. ' 


COMMENT 


Lens absorption may be associated 
with trauma and other conditions that 
create a break in the lens capsule (eg, 
discission). This mechanism has also 
been postulated for cases of sponta- 
neous lens absorption with persistent 
hyperplastic primary vitreous ("con- 
tracture of the fibrovascular tissue 
along the posterior surface of the lens 
may create a microscopic rupture of 
the posterior capsule"). 
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Spontaneous lens absorption has 
been described in the Hallermann- 
Streiff syndrome. Hopkins and Ho- 
ran? have emphasized the difficulties 
with glaucoma that follow sponta- 
neous lens absorption in this condition 
and concluded that "there is clearly a 
better prognosis with surgical discis- 
sion than with spontaneous cataract 
absorption." 

The cataract of CRS can under some 
circumstances undergo spontaneous 
lens absorption, as recorded in these 
case reports. Interestingly, such a case 
was described by Black? of Australia 
in 1946. Delthil and Delthil'^ repcrted 
a similar ease in 1950, and Weiss" 
mentioned another ^ occurrence. 
Wolff? commented that rubella eata- 
racts may on occasion be thin and 
almost membranous. 

It is our belief that spontaneous 
lens absorption is so rare and the 
timing and results so uncertain that 
one should not delay the removal of 
dense bilateral cataracts due to CRS. 
Some authors have reported a high 
incidence of complications from cata- 
ract surgery in congenital rubella syn- 
drome and advocate waiting for two 
years before removing the cataracts.” 
Other surgeons, however, attribute 
the poor results in CRS to the two- 
stage nature of the aspiration tech- 
nique used by those authors; more 
favorable results have been reported 
with a single-stage aspiration of the 
cataract." The rare occurrenee of 
spontaneous lens absorption should 
not be a reason for delaying the early 
removal of dense bilateral cataracts. 
The fact that lenses may partially 
absorb spontaneously, however, might 
remind the surgeon to be cauticus in 
his initial incision into the anterior 
lens capsule of a completely opaque 


lens, particularly if the lens is flat- . 


tened and behind the iris plane. 
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Radioactive Phosphorus-Uptake- Testing 


Variables Before and After Enucleation 


Burton G. Goldstein, MD, Dennis M. Robertson, MD 


è Values for radioactive phosphorus 
uptake from 23 eyes with malignant mela- 
nomas of the choroid were compared 
before and after enucleation. In all but two 
eyes, the percentage increase in "P 
uptake was higher immediately after enu- 
cleation than betore enucleation. In 11 
eyes, the variation was more than 100%. 
In one eye, the percentage increase of ?P 
uptake was 68% before enucleation and 
137% after enucleation. The clinical 
importanee of our findings is that pres- 
sure on the globe by the detector probe 
before enucleation may locally decrease 
choroidal blood volume thereby causing 
an increase in the calculated "P uptake. 

(Arch Cphthalmol 99:435-436, 1981) 


F forts to improve the accuracy and 

usefulness of the radioactive phos- 
phorus uptake study in ophthalmology 
by standardizing the testing tech- 
niques have been advanced by Hagler 
and associates’? and others.* With the 
use of a conjunctival incision, precise 
localization by indirect ophthalmosco- 
py, and improved instrumentation, *P 
testing will measure f-radiation activ- 
ity of suspicious intraocular lesions 
more accurately. However, because of 
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the inherent variability of biological 
systems, tests designed to measure 
their function also are subject to vari- 
abilities and may, in part, account for 
unanticipated results. 

This report demonstrates another 
variable that must be considered to be 
potentially important in *P testing. 
We observed large differenees be- 
tween the **P uptake obtained before 
enucleation and that obtained imme- 
diately after enucleation. This obser- 
vation raises questions regarding both 
the testing techniques and the inter- 
pretation of the **P test results. 


METHOD AND MATERIALS 


Uptake of “P before and after enuclea- 
tion was determined from 23 eyes with 
histologically verified choroidal malignant 
melanomas using the surgical testing tech- 
nique described in 1974. A minimum of 
four counts were taken over both the unin- 
volved (control) and the tumor site. The 
results were averaged and then used to 
calculate the percentage increase in the P 
uptake over the tumor site compared with 
the control using the following formula: 
([counts over tumor — counts over control]/ 
counts over control) x 100. 


RESULTS 


Radioactive counts recorded over 
the tumor site after enucleation were 
higher in 15 of the 23 eyes, lower in 
seven, and within two units of those 
recorded before enucleation in ane. In 
contrast, counts recorded over the con- 
trol site after enucleation were lower 
in 18 of the 23 eyes, higher in three, 


and within 2 units of the preenuclea- 
tion counts in two. In all but two eyes, 
the percentage increase in P uptake 
after enucleation was higher than 
that before enucleation (Table). In one 
eye, the increase was 68% before enu- 
cleation, a figure considered by some 
authors to be equivocal'? or negative. 
After enucleation, the increase was 
137%, a figure censidered by these 
same authors to be pesitive. 


COMMENT 


Although the **P test has recently 
gained widespread use, increasing 
numbers of false-positive and false- 
negative results have challenged the 
reliability of the test for clinical use- 
fulness. Furthermore, the test, which 
is based on the fact that **P concen- 
trates in the nuclei of mitotically 
active cells, has net consistently 
shown a correlation with the Callen- 
dar cell type, as noted in two recent 
studies. Rao and coauthors’ studied 
nine eyes with malignant melanoma 
and demonstrated that in vitro *P 
test results correlated with in vivo test 
results, with the percentage of epithe- 
lioid cells, and with the percentage of 
mitotic figures in the tumor tissue. 
Although these relationships were 
verified by rigorous statistical analy- 
sis, there were several inconsistencies 
within individual cases. Therefore, 
notwithstanding errors in probe 
placement, variations in tumor size, 
limited tissue penetration by fray 
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Results of Testing With Radioactive Phosphorus 
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emissions, and the variable percent- 
age of epithelioid cells in mixed and 
necrotie tumors, uncertainties remain 
in the predictability of the test even at 
the cellular level. 

Our observations underscore addi- 
tional variables not previously consid- 
ered when *P test results are inter- 
preted. In all but two eyes, the results 
of the *P uptake were higher immedi- 
ately after enucleation than before 
enucleation. The difference was more 
than 100% in 11 of the 23 cases and 











was as high as 281%. In one eye, the 
preoperative value of 68% would have 
been considered a negative result by 
some authors. Yet, after enucleation 
for histologically verified melanoma, 
the result of the *P test was unequivo- 
cally positive (187%). In most cases 
after enucleation, there were fewer 
counts over the control site and a 
greater number of counts over the 
tumor site. We believe that a decrease 
in choroidal blood volume after enu- 
cleation results in fewer counts over 


the control site because of less nontis- 
sue-bound phosphorus and results in 
greater counts over the tumor because 
of the closer approximation of the 
detector probe to tumor tissue. The 
implications of this in clinical testing 
are clear. Relatively greater pressures 
on the globe during testing be-ore 
enucleation may be expected to 
decrease blood volume over both the 
tumor and control sites, leading to an 
increase in the calculated P uptake. 
Because of the compelling reasons to 
handle tissue gently and to minimize 
pressure on the eye, particularly when 
it is suspected of harboring a malig- 
nant neoplasm, we have not at- 
tempted to verify this clinically. 


This research was supported in part by a grant 
from Research to Prevent Blindness, Inc. 
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Orbital Myositis After Upper Respiratory Tract Infection 


John J. Purcell, Jr, MD, Wayne A. Taulbee, MD 


* Two cases of isolated unilateral 
extraocular muscle myositis after ante- 
cedent upper respiratory tract infections 
are reported. Pain, inflammation over the 
involved muscle, restricted motility, and 
an enlarged muscle on computerized 
axial tomography scan are the findings. 
This is differentiated from conjunctival 
inflammatory disease and neurologic dis- 
orders. The treatment is orally adminis- 
tered steroids. 

(Arch Ophthalmol 99:437-438, 1981) 


cute-orbital myositis has been sug- 
gested as a distinct entity, distin- 
guishable primarily from the eye 
signs of Graves’ disease.' This article 
will present twe cases of isolated uni- 
lateral extraocular muscle enlarge- 
ment with acute pain, inflammation 
over the involved muscle, restricted 
motility, and demonstration of en- 
larged muscle en computerized axial 
tomegraphic (CT) scan. Each case was 
associated with antecedent upper res- 
piratory tract infection. Results of the 
systemic workup were normal, and 
one patient responded to steroids giv- 
en for systemie effect. In the other 
patient, there was spontaneous resolu- 
tion of the condition after an abortion. 
These are believed to be cases of iso- 
lated myositis of extraocular muscles 
and are to be differentiated from “or- 
bital pseudotumor.” The treatment is 
orally administered steroids. 


REPORT OF CASES 


Cast 1—A 34-year-old woman had an 
upper respiratory -ract infection followed 
by a slight headache over the right eye. 
Two weeks later, -he awoke with pain in 
the right orbit. She received acetamino- 
phen (Tylenol), oxymetazolone (Afrin) hy- 
drochloride, ampicillin sodium (given for 
systemic effect), and topical antibiotic ste- 
roid drops given by her internist. 

On examination, visual acuity was 20/ 
590 — 1 OD and 20/20 OS, best corrected. 
The intraecular pressure was 11 mm Hg 
OD and 9 mm Hg OS. Hyperemia and 
chemosis vere present over the right later- 
al rectus muscle, extending almost to the 
limbus (Fig 1). Or attempted adduction, 
severe pain was present in the right orbit, 
and there was painful limitation of adduc- 
tion. No movement was present in the field 
of the right inferior oblique muscle and 
there was noticeable limitation in the field 
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of the right medial rectus muscle (Fig 2). 
On attempted left gaze, 25 mm of right 
exotropia was present. Exophthalmometry 
was 22 OD/18 OS with a baselineof 95 mm. 
The right intrapalpebral fissure narrowed 
slightly on adduction. No masses were 
palpable. There was congenital ptosis of 3 
mm of the left upper lid. 

Results of the physical examination, oth- 
er than the findings in the right eye, were 
normal. Complete blood cell (CBC) count, 
urinalysis, ECG, chest roentgenogram, 
roentgenograms of the orbits (including 
polytomograms),  12-factor automated 
chemical analysis (SMA-12), tota! eosino- 
phil count, triiodothyronine (T,), thyroxine 
(T,) and T, levels, rheumatoid factor, and 
antinuclear antibody, creatine phosphoki- 
nase (CPK), and aldolase levels were 
normal. Sedimentation rate was 36 mm/hr. 
The CT scan of the orbits showed an 
enlarged right lateral rectus muscle with 
no other orbital masses. Roentgenograms 
of the paranasal sinuses and skull were 
normal. 

Because of a possible pregnancy, the 
patient voluntarily desired evaluation by 
her obstetrician and, after confirmation of 
the pregnancy, an abortion was performed. 
When the patient returned for evaluation 
two weeks later, the pain was less. Motility 
was full, and the hyperemia and ehemosis 
were decreased considerably. The proptosis 
was only 1 mm. Repeated CT scan showed 
that the lateral rectus muscle was smaller. 
Because of these changes, no therapy was 
instituted and the symptoms and signs 
completely resolved during the mext two 
weeks. Two-year follow-up has been 
normal. 

CASE 2.—A 36-year-old woman had left 
orbital pain two weeks after a culture 
proved streptococcal pharyngitis. She re- 
ceived penicillin G potassium with no 
improvement and later received ampicillin 
and topical steroid-antibiotie drops. After 
ten days, the inflammatory process was 
not improved and horizontal diplopia devel- 
oped, with an apparent sixth-nerve palsy 
with severe ocular pain on attempted 
abduction. 

On examination, the visual acuity was 
20/20 OU and the IOP was 14 mm Hg OD 
and 15 mm Hg OS. The lids were in normal 
position without erythema or edema. The 
right eye was normal. Hyperemia and che- 
mosis were present over the medial aspect 
of the left globe over the media! rectus 
muscle but not extending to the limbus. 
The motility of the right eye was full, while 
the left eye barely could be painfully 
abducted past the midline (Fig 3). Slight 
restriction of adduction was also present. 
The results of the remainder of the eye 
examination were normal. The sensation of 
the trigeminal nerve distribution and the 
seventh cranial nerves were intact. No 
proptosis or bruits were present. No 
masses were palpable. The patient was 


—w m 


afebrile and the results of the remainder of 
the physical examination were normal 
except for lichen planus. 

A CBC couat showed a WBC count of 
11,000/cu mm. with four band forms, 66 
segmented neutrophils, 24 lymphocytes, 
and six monocytes. Results of a 12-factor 
automated chemical analysis were normal, 
with the exception of a lactic dehydrogen- 
ase level of 250 IU/L. Antistreptolysin O 
(ASO) titer was elevated. Sedimentation 
rate was 46 mm/hr. Rheumatoid factor, 
ANA, CPK, urinalysis, aldolase level, C3 
and C4 levels, throat culture, protein elec- 
trophoresis, and thyroid profile were 
normal. Results of a Werner suppression 
test were normal. Roentgenograms of the 
orbits, paranasal sinuses, and skull were 
normal. A CT scan of the head and orbits 
with and without contrast showed an 
enlarged left medial rectus muscle, where- 
as the results of the remainder of the 
examination were normal (Fig 4). There 
was no evidence of bony involvement. 

The patient vas believed to have a post- 
streptococcal myositis or vasculitis involv- 
ing the left medial rectus muscle, and 
received predn sone, 60 mg orally, daily. 
This brought about almost complete resolu- 
tion of the clinical symptoms in five days, 
and the prednisone therapy was tapered 
and stopped after two weeks. Repeated CT 
scan of the left orbit ten days after initia- 
tion of therapy showed resolution of the 
swelling of the left medial rectus muscle. 
Follow-up durimg a one-year period has 
been normal. 


COMMENT 


The patients described conformed 
to the predicted clinical course of 
acute orbital myositis. There was sin- 
gle-muscle involvement, acute onset 
of pain and redness directly over the 
muscle, short course, and good re- 
sponse to steroids. Restriction of 
movement opposite to the field of 
action of the inflamed muscle was 
present. Patient 1 had restricted 
adduction 2° to lateral rectus muscle 
involvement resembling a Brown's 





"j S OA 
" ie | ^ ^ 
. - A XV 
res ?" , L" Tia ro - 
X Lc Po ré 


dee Ba 


Fig 1.—Case 1. Hyperemia and chemosis 
over right lateral rectus muscle. 
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Fig 2.—Motility pattern, case 1, showing noticeable limitation of adduction and "Brown's 


syndrome" appearance. 





Fig 3.—Motility pattern, case 2, showing no 


tion. 





Fig 4.—Computerized axial tomographic 
scan showing enlargement of left medial 
rectus muscle (arrow) in case 2. 


syndrome, whereas patient 2 had poor 
abduction secondary to medial rectus 
involvement and this could have been 
confused with sixth-nerve paresis. 
The CT scan showed irregular single- 
muscle involvement confined to the 
muscle. The 3 mm of proptosis in the 
first patient was probably due to the 
posterior involvement of the lateral 
rectus muscle and edema. 

The presence of enlarged extraocu- 
lar muscles necessitates exclusion of 
endoerine ophthalmopathy. The pa- 
tients described had no laboratory or 
clinical evidence of thyroid abnormali- 
ties. Other CT scan signs of Graves' 
ophthalmopathy, orbital apex or optic 
nerve involvement, or increased orbi- 
tal fat content were not found.* 

Specific causes of enlarged muscles, 
such as prior trauma (especially with 
foreign-body retention) or local infec- 
tion secondary to syphilis, tubereulo- 
sis, fungi, parasites, or sarcoidosis, 
were absent.’ The eosinophil counts 
were normal. There was no evidence 
of bony involvement. 

These cases should also be differen- 
tiated from extraocular muscle in- 
volvement with orbital pseudotumor, 
inflammatory process associated with 
dermoid, and hemorrhage into an 
orbital hemangioma. 

Inflammatory orbital pseudotumor 
with primary muscle involvement 
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abduction and slight decrease in adduc- 


(chronic orbital myositis) is described 
but shows a lengthier clinical course.’ 
The CT scans revealed no extension of 
involvement to surrounding orbital 
fat (either direct extension or pro- 
truding septum from increased fat 
density), as is invariably associated 
with pseudotumors involving mus- 
cles.* 

Granulomatous orbital inflamma- 
tion from spread of a distant infec- 
tious focus has been shown. We 
believe that the extraocular muscle 
involvement here is related to ante- 
cedent infections of the upper respira- 
tory tract in each patient. One patient 
had culture-proved preceding strepto- 
coceal infection and an elevated ASO 
titer on admission. Direct streptococ- 
eal infection of muscle after spread 
from distant foeus with a mild course 
and tendency for spontaneous resolu- 
tion has been described,’ as well as 
poststreptococcal tissue injury second- 
ary to immune phenomenon.* Postin- 
fectious myositis has been well docu- 
mented in calf muscles after influenza 
virus infections," and in sternoclei- 
domastoid muscles after upper respi- 
ratory tract infections." Orbital 
myositis is mentioned by Jones and 
Jakobiec'* as occurring in an isolated 
medial rectus muscle in a 5-year-old, 
associated with viral syndrome. The 
presumed immunological pathogene- 
sis as yet is not clearly established." 

Acute inflammatory orbital condi- 
tions have been previously lumped 
into the category of "orbital pseudotu- 
mor" by most clinicians when no dis- 
tinct diagnosis can be reached. The 
orbital CT scan has greatly facilitated 
the evaluation of these difficult 
cases. 

The inflammatory component over 
the conjunctiva and sclera could be 
confused with episcleritis or scleritis. 
In fact, both patients described in this 
report received topical antibiotic-ste- 
roid preparations with no relief. In 
addition, episcleritis or scleritis would 
be expected to have nermal motility 
patterns. The motility disorder in case 
1 could be confused with a partial 





third-nerve palsy and in case 2 with a 
sixth-nerve palsy. The local inflamma- 
tory component over the involved 
muscles and pain on attempted motili- 
ty suggest myogenic rather than 
neurogenic cause as well as local orbi- 
tal process. 

Orbital myositis is a distinct clinical 
entity occurring after viral or strepto- 
coccal upper respiratory tract infec- 
tion consisting of pain on movement 
of the eye and localized swelling and 
inflammatory signs of the involved 
muscle. The muscle is enlargec on 
orbital CT scan. Although ultrasonic 
examination was not performed, it 
would presumably also document en- 
larged extraocular muscle. It seems 
(from the first case) that spontaneous 
resolution can occur during several 
months, but a short course of steroid 
therapy greatly reduced the recovery 
period (case 2). 


Nonproprietary Name and 
Trademarks of Drug 


Ampicillin | sodium—A/pen-N, Ameill-S, 
Omnipen-N, Penbritin-S, Polycillin-N, 
Principen/N. 
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Overevaculty Norms 1n Young Children — 


Kurt Simons, PhD 


® Stereoacuity was investigated in 3- to 
5-year-old children and in adults by using 
four commercially available stereotests 
(the Frisby, Randot circles, Random-Dot E 
(RDE), and TNO tests) and by using an 
experimental stereotest. Comparative re- 
analysis was also made of data obtained 
from other studies of the RDE and Titmus 
circles tests. Stereoacuity norms are pro- 
posed for 3- te 5-year-old children for 
each o: the commercially available tests. 
Factors influencing stereoacuity thresh- 
old diffsrences among the different tests 
are discussed. The results on all tests are 
consistent with *he hypothesis that binoc- 
ular visual development is incomplete at 5 
years o! age. 

(Arch Ophthalmol 99:439-445, 1981) 


stablishing the limits of normal 

stereoacuity in young children is 
of interest for at least two reasons: on 
the one hand, these norms can throw 
light on the still-unresolved question 
of when maturation of binocular 
vision in man is eomplete. On the 
other hand, such norms provide an 
index for more accurately measuring 
binocular status in normal children 
and patients.'* 

Extant data on ehild stereoacuity 
norms are limited and often contra- 
dictery. For instance, one study found 
that less than 55% of its sample of 3- 
to 5-year-old children are able to pass 
3/6 targets on the TNO test at a 1,980 
s of arc (1,980”) level while another 
found 8175 of its sample in that age 
range passed the TNO test at 480" or 
better.* 

The present study investigated 
stereoacuity norms for 3- to 5-year-old 
children on several types of random- 
dot stereograms (RDSs) and on a new 
stereotest similar to the Titmus circles 
but designed to minimize the monocu- 
lar clue artifact problem of the Titmus 
test.? 9.1: 


MATERIALS AND METHODS 
Experiment 1 


Random-dot stereograms (Fig 1) were 
generated by means of a photographic 
method detailed elsewhere. Briefly, the 
method irvolves photographing a cut-out 
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random texture figure mounted on clear 
acetate film and superimposed on a similar 
random-texture background. The acetate 
overlay is then moved laterally an amount 
proportional to the desired disparity and 
another picture is taken. The resulting two 
photographs constitute a stereopair. Pre- 
cise positioning and use of transillumina- 
tion allow small disparities and a lack of 
monocular edge cues to be achieved. To 
diminish the effect of any possible remain- 
ing monocular cues, a zero-disparity stereo- 
gram comparison stimulus is always used 
(see following), ie, a stereogram eontaining 
the stereofigure, but with the figure in the 
same position relative to the background in 
images of both the left and right eyes (Fig 
1, B). 

The stereograms thus generated were 
reproduced as vectograph transparencies. 
À set of six transparencies was generated, 
each measuring 4 cm (1.1? of visual angle 
at the 2-m test distance used) on a side and 


" with the stereofigure, a vertical bar (V 


bar), measuring 0.8 x 3 em (0.239 x 0.86°). 
Disparities (at 2 m) were 5.5", 11", 22”, 55”, 
110", and 220". 

The subject was first tested with the 
Random-Dot E (RDE) test! for sereening 
and stereogram familiarization purposes, 
then on the V bar using similar methods. 
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The test stereogram (Fig 1, A) was held 






40 em from the subject (ie, so it exhibited a 
disparity wel! above the threshold), and he 
or she was asked to name the stereofigure. 
A physical three-dimensional model was 
used to aid discrimination. After correct 
identificatien, the experimenter inserted 
the stereogram in a mount on a light box 2 
m from the subject, along with two zero- 
disparity comparison stereograms (Fig 1, B), 
and asked the subject to point to the slide 
containing the figure. Luminance of the 
stereogram when viewed through the 
glasses (Polaroid) was 2.1 log foot-lamberts. 

The stereo-figure-containing stereo- 
gram was interchanged among the three 
positions in random fashion over a series of 
trials, with zero-disparity stereograms 
always filling the remaining two positions. 
A staircase threshold-determination pro- 
cedure was followed, with stereogram dis- 
parity reduced at each trial until a mistake 
was made, at which point the next-larger 
disparity was returned to. If this stereo- 
gram was correctly responded to, it was 
repeated in a different position. If the 
response was eorrect again, descent of the 
series was resumed. The threshold criteri- 
om response was three consecutive correct 
responses at a given disparity level inter- 
leaved with two failures at the next-finer 
disparity. 

Cover test measurements were made on 
all subjects, and visual acuity was deter- 
mined for eacheye by means of a Landolt- 
C-based test. 

Child subjects were drawn from the 
preschool, kindergarten, and first-grade 
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Fig 1.—Samples of random-dot stereogram set used in experiment 1 (actual size). A, 
Stereogram containing vertical-bar figure in stereodepth when viewed haploscopically. 
B, “Zero-disparity” comparison stereogram, with no stereofigure apparent when viewed 


haploscopically. 
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Fig 2.—Top left, Frisby test. Top right, 
Randot test. Circles test portion is on 
upper half of left-hand plate. Bottom 
left, Random-Dot E (RDE) test. Bottom 
right, TNO test quantitative plate. 
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Child Mean 
Stereoacuity, 
Seconds of Arc 


Adult Mean 
Stereoacuity, 
Seconds of Arc 


Child tc Adult Threshold 
Improvement, 961 


Measure 


$ 


This study 
Vertical bar, 200 cm 


Randot circles 
TNO 

Rendom-Dot E (RDE) 
Frisby 


Prewous studies 
RDE, Reinecke and Simons,’ 1974 








"Unselected''$ 109 63 43 
“Selected” 104 ju 
Titmus circles, Romano et al,“ 1975 122.5 40}; 67 
Tatsumi and Tahira," 1972 132.8 43.3 67 


*All aduit mean thresholds are significantly better than child thresholds at P < .001 levels by two-tailed test. 
196 of mprovement is child X.m — adult X,m/child X,m. 
{Significance of intertest difference by two-tailed test. 


§Normal, randomly chesen subjects. 


||Scottand Mash * found all normal 9- to 13-year-old children in their sample (n — 


Table 2.—intertest Correlations for Child Subjects, Experiment 2* 


101) pass at this level. 


figure, while the cards were held at a 50-cm 
test distance. The test and "stereoblank" 
comparison cards were then shuffled 


Random-Dot Randot Titmus behind the experimenter's back, and the 
E (RDE) Circles = po choice was presented again at 50 em. After 
Frisby 0.16 0.201 017 d z | 





TP < .05, two-tailed test. 
IP < .01. 
$P < 001. 


classes of a local private school, and testing 
was performed at the sehool during regular 
school heurs. Thirty-eight children, rang- 
ing in age from 41 to 83 months (x,m, 64 
months), were tested. All were tested in 
the morning to ensure best cooperation. 
Three were dropped from the sample 
because ef visual abnormalities (coloboma 
iridis or a visual acuity difference between 
eyes greater than one line). Eight normal 
adult volunteers with at least 20/20 visual 
acuity in each eye and equal acuity in both 
eyes were also tested. 


Experiment 2 


Four commercially available stereo- 
grams were used. Three were RDSs-the 
Frisby,? RDE,'* and TNO" tests (Fig 2, 
top left and bottom left and right). The 
most recent version of the TNO test was 
used, in which the targets are printed on a 
high-gloss paper. The eireles test of the 
recently released Eandot test (Fig 2, top 
right) was also used. This is a new version 
of the Rardot test, superseding an earlier, 
experimental version. 

At.the 40-cm test distanee used, dispari- 
ty was 85", 250", and 495" for the three 
Frisby plates; 15", 30", 60”, 120", 240". and 
480" for the TNO piates; and 20", 25", 30", 
40", 50", 70", 100", 140", 200", and 400" for 
the respective Randot circles targets. The 
RDE test’s disparity is variable as a func- 
tion of test distance. In this study, dispari- 
ty ranged from 52" (at a 487-cm test dis- 
tance) to 252" (100-cm test distance). 


~. 
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*n = 94 for all correlations except the Titmus circles test by Randot, where n is 23. 


All four stereograms were presented to 
each subject, with the order of presenta- 
tion varied randomly across subjects 
according to a counterbalanced design. 
Tests were used following manufacturer's 
instructions and in accordance with meth- 
ods in published reports. For all tests 
except the RDE, however, additional speci- 
fication of methodology was found to be 
required for effective application. 


Frisby Test 


The subject was shown the model target 
(a circle) printed on the test wallet, then 
asked to point to that target in one of the 
boxes on the 495" disparity test plate. If 
there was hesitation, the experimenter 
used his index finger to guide the subject's 
fixation across all four targets on the test 
plate. When the correct response was 
made, the test plate was removed from the 
subject's view, rotated in a random direc- 
tion and number of 90? ares, and re- 
presented to the subject. If the response 
was again correct, the 250" and then the 
85" plates were substituted, and the proce- 
dure was repeated. Passing was defined as 
two consecutive correct responses at a giv- 
en disparity level in most cases, though a 
second set of responses was obtained when 
cooperation was intermittent. 


RDE Test 


In keeping with the standard RDE 
administration format, the subject was 
shown a physical E model and asked to 
point to the test card containing a similar 


a correct response, the cards were shuffled 
and re-presented at progressively increas- 
ing distances from the subject. Passing 
was defined as four consecutive correct 
responses at @ given test distance after 
failure at the next greater distance. 


Randot Circies Test 


Once again, the examiner used his index 
finger to guide fixation, this time first 
across the three circles of the No. 1 (400") 
target (Fig 1). The subject was asked to 
point to the circle that seemed to "float up” 
or "poke up out of the picture at you." 
Following correct response, the experi- 
menter scanned his finger across the cir- 
cles of each succeeding target and repeated 
the question if necessary. When a mistake 
was made, the immediately preceding tar- 
get was repeated. If a correct response was 
made on the pre-eding target, that target’s 
disparity was defined as threshold. If 
response was ineorrect, further steps back- 
ward on the target series were made until 
the correct response was obtained. Thus, 
the criterion comprised two successive cor- 
rect responses al a given disparity level. 


Titmes Circles Test 


For comparison purposes, a subsample of 
child subjects (r = 23) was tested on the 
Titmus circles test using methodology 
identical to thet of the Randot circles 
test. 


TNO Test 


After completing the sereening plates (I 
through III) of the TNO test, the subject 
was shown the target madel for the quan- 
titative stereoacuity test plates (a disk 
with a missing sector) and was told that it 
pictured a "pie with a piece missing." The 
first group of subjects tested (n = 37) was 
then told to “point to where the piece is 
missing" in eaca segment of plates V 
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Table 3.—Correlations of Stereoacuity With Age and T months) were unable to perform the test, -< 





Visual Acuity in 3- to 5-Year-Old Children* though achieving normal values on the 
other tests, apparently because of this 
MET Ly osa instruction. (Retesting was not feasible.) 
This study = nec The remainder of the subjects were told to 
Frisby —0.201 "put your finger in the hole where the piece 
is missing," and no further difficulties 

Randot circles —0.161 sagt were encountered. 
Random-Dot E (RDE) —0.15 EE Luminance of the Frisby target at the 
TNO 0.01 I various locations where testing was con- 
Vertical bar, 200 cms —0.20 0.38|| ducted ranged from 1.1 to 1.3 log foot- 
Previous studies lamberts. The RDE, Randot, and Titmus 
RDE circles tests viewed through the glasses 
"Unselected" # —0.261 = (Polaroid) exhibited a luminance of —0.1 to 
Worst eye 2 0.36* 0.1 log foot-lambert the TNO test, —0.02 log 
Best eye E. 0.35* foot-lambert through the green lens of its 
"Selected" (Reinecke and Simons,' 1974) —0.46 | Be anaglyph glasses and —0.1 log foot-lambert 
Titmus circles through the red lens (under fluorescent 

Romano et al,“ 1975 —0.42** lighting). 

Tatsumi and Tahira,^ 1972 —0.37 1 One hundred ten 3- to 5-year-old children 
TE (x,m, 55 months) were tested in three day- 
*All significance tests are two-tailed unless otherwise noted. care centers and nursery schools. Again, 
ap pote testing was only conducted during the 
§3.5- to 6-year-old children. morning hours to ensure best cooperation. 
||P < .05, one-tailed test (P < .052, two-tailed test). Eight were dropped from the sample 
1 P — .001. because of visual abnormalities or noncoop- 
# Normal, randomly chosen subjects. eration. Twenty adult subjects with 20/20 
**P < .01. or better visual acuity in each eye and less 


than one line of difference in visual acuity 
between eyes, with correction if necessary, 
were also tested, drawn from staff and 
nursing student volunteers at my institu- 
tion. 


RESULTS 


Results of both experiments are 
shown in Tables 1 through 3 and in 
Fig 3 and 4, together with results 
from other studies of stereoacuity in 
young children.''*^* 


Experiment 1 


Twenty-seven children were able to 
make the required discrimination of 
the V-bar stereograms at the 2-m 
testing distance. Of these, 22 (81%) 
passed with a threshold of 55” or 
better. Eight subjects failed all stereo- 
grams at the 2-m test distance. Seven 
of these subjects were younger than 5 
years (distance by age, r = .55; 
df = 35; P < .001), and all had visual 
acuity of 20/30 or 20/40 (distance by 
visual acuity, r= .69; df = 35; 


% of Subjects 


Fig 3.—Frequency distributions of thresh- 
olds achieved by 3.5- to 6-year-old chil- 
dren on vertical-bar (V-bar) test of experi- 
ment 1 and by 3- to 5-year-old children on 
indicated tests of experiment 2 and pre- 
vious studies. Top left graph, Frisby test 
(n = 107). Top right, V-bar test; dotted 
bars represent 200 cm (n = 27) and solid 
bars, 100 cm (n = 15). Center left graph, 
TNO test (n = 97). Center right, Randot 
test (n = 94). Bottom left graph, Striped 
bars represent Random-Dot E test 
(n = 106) (Reinecke and Simons,’ 1974); 
dotted bars, selected subjects (visual acu- 
ity, better than 20/50 OD and OS); solid 
bars, unselected subjects (normal, ran- 
domly chosen). Bottom right, Solid bars 
represent study of Romano et al," 1975 
(n = 53); dotted bars, Tatsumi and Tahi- 
Stereoacuity, Seconds of Arc ra,“ 1972 (n = 95). 
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Median Stereoacuity, Seconds of Arc 





Age, yr 


Fig 4.—Median sterecacuity thresholds achieved by 3- to 6-year-old children and by 
adults for random-element stereograms (open symbols) and for stereotests in which 
stereofigure is vi-ible monocularly (filled symbols). Six-sided figure indicates Frisby test; 
triangle. Randon-Dot E (RDE) test; diamond, Randot test; open square, TNO test; open 
circle, vertical-ber (V-bar) test at 200 cm; circled dot, V-bar test at 100 cm; reversed 
triangle, study ofReinecke and Simons,' 1974; filled circle, study of Romano et al,‘ 1975; 
and filled square study of Tatsumi and Tahira,' 1972. 


P < .001). All seven were retested at a 
l-m tes: distanee, together with seven 
additional subjeets who had passed at 
2 m. These 14 sabjeets all passed at 1 
m, with 12 (86% passing at thresholds 
of 44" or better (Fig 3 and 4). The 
seven subjects tested at both dis- 
tances ail showed improved thresholds 
compared with what they had demon- 
strated at 2 m (t= 3.51; df= 6; 
P < .025). 


Experiment 2 


The fimest th»esholds in both child 
and aduit subjests were obtained on 
the Randot circes test, with signifi- 
cantly poorer thresholds obtained re- 
spectively on the TNO, RDE, and Fris- 
by tests (Table 1, Fig 3 and 4). The 
Rancot circles test was also found to 
produce finer taresholds (X,m, 42") 
than the Titmus-circles test (x,m, 72") 
in the subsample of children tested on 
both {t = 3.1; df= 22; P< .005), and 
the Randot tes: thresholds of this 
study produced iner thresholds than 
the équivalent 'Fitmus circles thresh- 
olds of earlier str dies'*'* (Table 1, Fig 
3 and 4). Inter-est correlations for 
experment 2 a-e indicated in Ta- 
ble 2. 

Only 8% of the child subjects passed 
the Frisby test’s 85" plate, although 
10% of them passed the RDE, 59% the 
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TNO, and 88% the Randot circles tests 
at finer stereoacuities (and an addi- 
tional 18% passed the RDE test at a 
near-equivalent 92" level) (Fig 3). The 
overwhelming majority (87%) of chil- 
dren passed the Frisby test only at 
200", as did 3595 (7/20) of the adult 
normal subjects. ` 

For comparative purposes, data 
from earlier studies of normal 3- to 
6-year-old childrens' stereoacuities on 
the Titmus circles'** and RDE tests 
were obtained and reanalyzed. Visual 
acuity was determined for all subjects 
in these studies. Results of the anal- 
yses are included in Fig 3 and 4 and 
listed in Tables 1 and 3. Results of the 
earlier RDE study were analyzed for 
all normal subjects (“unselected”) 
without regard to visual acuity 
(n = 98) and for only those subjects 
("selected") meeting an acuity criteri- 
on of better than 20/50 in both eyes 
and less than 10% difference between 
eyes (n = 61). 

Correlation of visual acuity with 
stereoacuity was significant in all 
studies in which visual acuity was 
measured, including experiment 1 of 
this study (Table 3). Comparison of 
the selected and unselected group dis- 
tributions for the RDE test showed 
little difference (Fig 3). 

Correlation with age varied across 
measures (Table 3), but there was 


arec acruss a Dut une MUI and 


Frisby measures as to the amount 


(6376 to 70%) of mean stereoacuity 
improvement occurring between 3 to 5 
years of age and visual adulthood (Ta- 
ble 1). The Frisby and RDE tests 
indicated a 39% to 43% improvement 
(Table 1). 


COMMENT 


Table 4 contains proposed norma- 
tive stereeacuity standards for 3- to 
5-year-old children, based on the pres- 
ent and previous findings. The normal 
stereoacuity per age group specified 
in each cell of Table 4 is the level on 
the indicated test at which at least 
5% of the childrer tested will pass, 
based on these findings. In other 
words, at least 75% ef children of that 
age would be expected to pass at that 
or a finer stereoacuity level. 

It should be empkasized that relia- 
ble achievement of these thresholds in 
children of the age range tested here, 
especially the 3- and 4-year-old chil- 
dren, seems to deperd on use of prop- 
er testing technique. On the TNO test, 
for instance, referrirg to the test tar- 
get as a "pie" or "cake" and asking the 
child to "put your fnger in the hole 
where the piece is missing" materially 
improved cemprehersion as compared 
with nonnaming of the test figure 
shape and asking the child just to 
point to where the p«ece was missing. 
(Another study, wh ch used instruc- 
tions similar to the "point where the 
piece is missing" instruction that con- 
fused children in the present study, 
reported a poorer median TNO thresh- 
old [390"] in 3-year-eld children than 
the present study does, although there 
was close agreement with the present 
study's medians for ż- and 5-year-old 
children.) Similarly, the distraction 
provided by multiple targets present 
on the same test plate of the Frisby, 
TNO, and Randot cirdes tests made it 
necessary, in many cases, to guide the 
child's fixation by means of the exam- 
iner's finger to achieve reliable per- 
formance. This confusion was not a 
problem with the RD* test or experi- 
ment l's V-bar test, however, since 
the target-containing plate of these 
tests is separate from the comparison 
"stereoblank" plate. A study* that 
used a descriptive or figure-tracing 
response on the RDZ test, in fact, 
reported mueh poorer performance by 
3- to 5-year-old childmen on that test 
than in this and in previous studies! 
that used the standard comparison- 
with-blank method. 

Since no measurements other than 
stereopsis testing were taken on the 
subjects in experiment 2, question 
may be raised as to whether subjects 
with binocular anomalies will fall 
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Table 4.—7596-Point* Proposed Norms Ttor stereoacully 





Stereoacuity Measures, Seconds of Arc 


Random-Dot E 


Titmus Circles 


Randot This Reinecke and Romano et al," Tatsumi and 
Age, yr Frisby Circles Study Simons,' 1974 TNO 1975 Tahira.'* 1972 


* At least 75% of subjects at age level pass at stereoacuity level indicated or at finer stereoacuity level. 


tCorresponds to test distance of 150 cm. 
{Corresponds to test distance of 200 cm. 
87296 of sample passed at 118". 

[6996 of sample (n = 20) passed at 60”. 
* 6596 of sample (n — 20) passed at 85". 


# Corresponds to test distance of 275 cm (9 ft). 
**Scott and Mash'* found all normal 9- to 13-year-olds in their sample (n = 101) passed at this level. 


within the "759»-point" range here 
defined as normal A variety of 
studies (see p 446) suggest that for at 
least the Randot, RDE, and TNO 
tests, no patient with a clinically 
important binocular abnormality will 
pass at the “75%-point” level. 

In view of the limited set of dispar- 
ities presented on the Frisby test (85", 
250". and 495") and the overwhelming 
preponderance of children (87%) pass- 
ing at 250", it seems likely that 
that threshold constitutes an underes- 
timate, at least for the older children. 
Hinchliffe reports that eight (62%) 
of thirteen 3-year-old children were 
able to pass the Frisby test at 160” or 
85". Variation of disparity on the 
Frisby test beyond or between the 
values of the three test plates, howev- 
er, is accomplished by placing the 
plates a calibrated distance nearer to 
or farther from the subject. It is diffi- 
cult to achieve accuracy in this fixa- 
tion distance setting on the Frisby 
test if a child does not hold his head 
still (eg, a 10-cm fixation distance 
difference separates 250” and 160”, as 
opposed to the 50 cm separating those 
disparities on the RDE). It may also 
be difficult to decide which of the 
Frisby's four targets (Fig 2, top left) a 
child is pointing to when the test is 
moved beyond his or her reach. Use of 
a simple 250" pass-fail criterion would 
seem the simplest solution for routine 
clinieal use of this test, although such 
use should be made with awareness of 
the Frisby's occasional unreliability at 
that threshold level.'* 

Differences in threshold between 
the various tests seem to be caused by 
one or more of the following factors. 

*Depthness" vs Form-Discrimination 
Response.—It is possible to appreciate 
depth in an RDS test in the absence of 
any clearly defined figure percept, as 
has been demonstrated experimen- 
tally under tachistoscopically reduced 
viewing conditions'? and as is familiar 
clinically from reports of patients 


444 Arch Ophthalmol—Vol 99, March 1981 


y 


"Aj Y ^d > 
pa ON 





Fig 5.—A, Sample of Frisby test target. B, Sample of Randot circles test target. C, Sample 


of Titmus circles test target. 


with reduced stereopsis ability who 
view such targets. Thus, a test that 
requires only perception of “depth- 
ness” for correct response, such as the 
Frisby and RDE tests and experiment 
I's V bar, should be able to be passed 
at finer indicated stereoacuity levels 
than a test such as the TNO that 
requires form discrimination in addi- 
tion to depth perception for proper 
performance. This prediction certain- 
ly held for the V-bar test, which 
produced the best stereoacuity thresh- 
olds achieved in either experiment. It 
did not hold for the RDE or Frisby 
tests, however. 

Figure-Ground Factors.—It has been 
found on the three-rod Howard-Dol- 
man depth perception test that the 
further the side (or "ground") rods are 
separated laterally from the central 
("figure") rod, the poorer the stereo- 
acuity becomes.” In RDS tests such as 
the TNO, RDE, or V bar (Fig 1), the 
dot structure is dense so that the 
stereofigure's contours are seen di- 
rectly adjacent to that of the sur- 
rounding "ground." In the case of the 
Frisby test, however, the random ele- 
ments (triangles) are widely spaced 
(Fig 5) so that the stereofigure's con- 


tour is not contiguous with that of the 
surrounding pattern. This results, 
apparently, in the Frisby test indicat- 
ing poorer stereoacuities than any of 
the other tests. 

Figure and ground contiguity would 
also seem to explain the superiority of 
the Randot circles thresholds over 
those of the Titmus circles in the 
present and earlier studies (Table 1, 
Fig 3 and 4). The Randot target circles 
have a directly contiguous background 
texture, while the otherwise similar 
Titmus target circles have a blank gap 
separating them from their (diamond- 
shaped) surrounding (Fig 5). 

Monocular Cues.—The addition of 
monocularly visible contours to the 
stereofigure in RDS targets has been 
found to improve medium-disparity (4 
minutes [4'] to 3° of arc) stereoper- 
formance in patients with reduced 
binocularity? and norma! subjects 
with artificially reduced  stereop- 
sis.:22* The unequivocal superiority of 
the Randot circles thresholds over all 
other test thresholds in experiment 2 
of this study and an equivalent superi- 
ority found in patients with reduced 
binocularity in my associated study 
(see p 446) confirm the utility of mo- 


"i 
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nne-disparity < 4' of arc) perform- 
ance as well. 

Visual Acuity— Moving the RDE test 
cards farther from the patient to 
reduce disparity also reduces the dot 
size of its pat:ern, in effect testing 
visual acuity in addition to stereoacui- 
ty. Thus, the RDE indicates correlated 
(Table 2) but poorer stereoacuities 
than the TNO test (Fig 4), which is 
administered a: a fixed distance. Sim- 
ilarly, moving the V-bar stereogram 
of experiment 1 from a 2- to a 1-m test 
distance improved stereoperformance 
of some of the children with 20/30 or 
20/40 visual acvities. 

While visual acuity was thus dem- 
onstrated to affect stereoacuity, the 
relationship between the two vari- 
ables was found to be only approxi- 
mate (æ, r — 5) in the studies in 
which both wer» measured (Table 3). 
This was presumably eaused, in part, 
by the age of the subjects. It also 
seems likely, however, due to the fact 
that, while stereoacuity has been 
found to be reduced proportional to 
unilateral visual acuity decrement (eg, 
from  anisometropia?*?5*), it seems 
much less sensitive to bilaterally sym- 
metric Gecrements.**** Since stereop- 
sis is achieved through comparison by 
the brain of the -wo eyes’ images, it is 
not harc to see how stereoacuity could 
be maintained cespite symmetrically 
reduced visual acuity, at least within 
the relatively narrow (20/40 to 20/20) 
visual acuity range of the studies not- 
ed here (Table 5). In dinical applica- 
tion, it is useful for a quantitative 
binocular test :o be insensitive to 
small amounts of symmetric visual 
acuity variation. such as that caused 
by miner refractive errors, while 
remaining sensitive to the interocular 
acuity differences often associated 
with binecular dysfunction. 

The small age range (2 to 3 years) 
considered here and the threshold 
variability within these ages produced 
the expeeted small age-related change 
in stereoacuity (Tables 3 and 4) in the 
child samples. Bat when the thresh- 
olds of 3- to 6-year-old children taken 
as a group are eompared with adult 
thresholds, a surprising consistency 
does appear. Not only is there a signif- 
icant difference between the two 
groups, but the amount of difference 
is similar-across taree studies and four 
measures (Table _, V bar, Randot and 
Titmus circles, and TNO tests). Ex- 
cept for the Frisby, all the tests 
administered at a fixed, near (40-cm) 
fixation distance, where the effects of 
minor refractive or aecommodative 
errors would be minimized, found that 
difference to fall in the range of 63% 
to 70%. The exception of the Frisby 
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 kurtie threshold distribution (Fig 3). 


Both it and the RDE test still indi- 
cated an appreciable (about 40%) 
improvement in threshold between 
the two groups (Table 1), however. 
Threshold figures of this kind do 
not constitute definitive proof of 
maturation status. Nevertheless, the 
agreement of all these particularly 
child-oriented tests that threshold 
improvement does occur after the 
ages of 3 to 5 years, and the close 
quantitative agreement by most of 
the tests as to the extent of that 
improvement, certainly suggests (in 
keeping with other develop- 
mental*^-^ and clinical" findings) 
that binocular visual development is 
not complete by the age of 5 years. 


APPENDIX 


Excluded from the data of Romano 
et al’ here analyzed were 14 ehildren 
who could or would not respond to the 
circles test, all 3 years old. Also 
excluded were four children for whom 
no visual acuity was recorded, one 
with unequal visual acuity in the two 
eyes and one with visual acuity less 
than 20/40 in both eyes. 

The Tatsumi and Tahira study” 
included subjects with visual aeuity as 
poor as 20/200 in its "normal" sample, 
with “normal” apparently defined as 
the absence of observable strabismus 
(no refractive measurements were 
made). The present study’s analysis 
used only those subjects passing the 
visual acuity test at a Snellen equiva- 
lent of 20/40 or better. This resulted 
in an exclusion of sixteen 3- to 5- 
year-old children and nine 6-year-old 
children. 
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grant 00752 from the National Eye Institute, 
National Institutes of Health. Stereo Optical Co, 
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Christian School; and Pineview Pre-Scheol and St 
Paul's Christian Day Care Center, Albany, NY, 
participated in this study, Nancy Coleman, CO, 
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A Comparison of the Frisby, Random-Dot E, TNO, and 


Randot Circles Stereotests in Screening and Office Use 


Kurt Simons, PhD 


e Three random-dot stereogram (RDS) 
tests, the Frisby, Random-Dot E (RDE), 
and TNO tests, and a stereotest with mo- 
nocularly visible contours, the Randot cir- 
cles test, were administered to two popu- 
lations of 3- to 5-year-old children in 
vision screening settings and to a sample 
of patients with strabismus and amblyo- 
pia. The Frisby test missed (underrefer- 
red) cases of binocular dysfunction 
detected by the RDE and TNO tests, using 
a 250 seconds of arc (250") (Frisby and 
RDE) or 240” (TNO) threshold as the 
pass-fail breakpoint. The TNO underrefer- 
red cases at 240” relative to the RDE, but 
underreferred none if the TNO’s break- 
point was lowered to 120”. The Randot 
circles test produced better-indicated 
stereoacuities than the RDS tests and was 
found able to reliably grade stereoacuity 
in patients with stereopsis too poor to be 
graded by RDS tests. 

(Arch Ophthalmol 99:446-452, 1981) 


y conservative estimate, strabis- 
mus and/or amblyopia occur in 
one of every 20 individuals.’ Many of 
these individuals do not have their 
conditions detected early enough in 
life to allow optimum treatment or are 
not detected and treated at all. It 
seems clear that inauguration of 
large-scale screening is the only feasi- 
ble way to rectify this situation.’ 
Random-dot stereogram (RDS) 


Accepted for publication Feb 5, 1980. 

From the Department of Ophthalmology, 
Albany (NY) Medical College of Union Universi- 
ty. Dr Simons is now at Wills Eye Hospital, 
Philadelphia. 

Reprint requests to Wills Eye Hospital, Ninth 
and Walnut streets, Philadelphia, PA 19107 (Dr 
Simons). 


446 3 Arch Ophthalmol—Vol 99, March 1981 


testing has been demonstrated to be a 
reliable means of detecting clinically 
important strabismus, amblyopia, and 
anisometropia, especially in chil- 
dren.'* Which of the three commer- 
cially available RDS tests—the Frisby, 
the Random-Dot E (RDE),'?* or the 
TNO**—is most effective in this appli- 
cation, however, has yet to be estab- 
lished. Most comparisons to date have 
been between one of these tests and a 
non-RDS stereotest, the Titmus cir- 
cles test.*^* One study has reported a 
comparison between the Frisby and 
TNO tests, but without fully docu- 
menting either the method of test 
administration or the pass-fail crite- 
ria used. Another study compared the 
RDE and TNO and other tests, but 
used nonstandard methods on both 
the RDE (description or figure tracing 
rather than the recommended’? com- 
parison with the stereo "blank" plate) 
and TNO (plates I through III rather 
than the recommended’ I through III 
and V).'" Yet another study compared 
the TNO with another RDS test, but 
not with the Frisby or RDE, and only 
for normal subjects." 

The purpose of the present study 
was to compare results on the Frisby, 
RDE, and TNO tests on a population 
of young children in a vision screening 
setting and on a group of patients 
with known binocular dysfunction. A 
further comparison was made be- 
tween the results of these tests and 
those of the Randot circles test (new 
version) (see p 439). This latter test 


See also p 439. 


contains monocularly visible contours 
similar to those of the Titmus circles 
test, but is designed to avoid the mo- 


nocular clue artifact problem of the 
Titmus circles.'*:'* 


MATERIALS AND METHODS 


Test administration procedure was iden- 
tical to that specified in a report elsewhere 
in this issue (see p 439). 

Three groups of individuals were tested 
under three different testing conditions. 


Sample 1 


One hundred ten 3- to 5- year-old children 
(X,m, 55 months) were tested in three day- 
care centers and nursery schools, all in the 
morning hours to ensure best cooperation. 
All four tests were utilized. Testinz was 
conducted by myself or, for the Frisby, 
RDE, and TNO tests, by one of five differ- 
ent female staff members employed as 
teachers or aides at the schools and centers. 
Testing by these individuals was done 
under my supervision. 


Sample 2 


Seventy-nine 3- to 5-year-old children 
were tested in a community vision screen- 
ing program utilizing the Frisby and RDE 
tests together with a "tumbling E" visual 
acuity test in single optotype format. Test- 
ing was conducted entirely by program lay 
personnel, with no supervision by myself, 
after detailed instruction and rehearsal on 
the use of the stereotests. Those children 
passing the Frisby test at 495 seconds of 
arc (495") or the RDE test at 500", failing 
either test, or those failing the visual acui- 
ty criteria (Table 1) were rescreened by 
myself and an orthoptist and, where appro- 
priate and feasible, were seen by an oph- 
thalmologist. 


Sample 3 


Seventy-two patients with strabismus 
and/or amblyopia ranging from 4 to 36 
years of age were drawn from the practices 
of three ophthalmologists and tested with 
all four stereotests. Thirty were tested by 
myself and the remainder by an ophthal- 
mic technician with minimal knowledge of 
the intent of the study. The patien:s were 


M 
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Stereoacuity Test Results, 
Seconds of Arc 
—————————————————————————— 


Randot 
RDE Circles TNO Visual Acuity Motility Comments 
" SS 
500 Orthophoria 
(1681) 

Failed Failed Nystagmus, pos- Amount of nystagmus 
sible nystag- unequal OS and 
mus blockage OD 
syndrome 

NC /failed? 168 20/30 OS, OD Orthophoria Neg Hearing problem, un- 
available for follow- 
up evaluation 

Refused TNO glasses, then 

RDE/Randot test glasses 
Failed Failed Failed re Esotropia x History of eye surgery 
Failed 200 1,9801 17/30 OS, OD Esophoria Neg Stereoanomaly? Un- 
available for follow- 
t up evaluation 


`. 


Failed 


1,980 17/30 OS, OD, 
but OS slow- 
ly and hesi- 


tantly 


Very small angle 


esotropia 





*RDE, Random-Dot E; NC, no cooperation; neg, negative (ie, normal) response to 4-PD test; pos, positive (ie, suppression) response to 4-PD test; ellipses, 


test not done. 
Results of retest one month later. 
Failed plate |, passed II and III. 


chosen to cover a diverse set of strabismus 
eonditions, but emphasis was given to 
those wno seemed to have some degree of 
binecular function, such as intermittent or 
accommodative esotropia. 


RESULTS 
Sample 1 


Foursubject: (Table 1, patients 3, 6, 
7, and €) were found to have binocular 
dysfunction, although this could not 
be confirmed for patient 7, who was 
unavailable for follow-up. One young 
subject (Table 1, patient 1) would not 
cooperate on any test. Another (pa- 
tient 5) would not don any stereo- 
glasses, and one other (patient 4) 
refused glasses for the TNO test. One 
each weuld not.cooperate on the Fris- 
by (patient 4) and Randot circles (pa- 
tient 2) tests. The Frisby and RDE 
tests were both failed (ie, they overre- 
ferred) by one subject (patient 2) who 
passed the TNO test, an overreferral 
rate of 0.9% in both eases. This subject 
passed the RDE and TNO tests on 
retesting. 

Children repeatedly confused the 
diamond and square figures in plate 
III of the TNO test during the early 
phases of the study so that, for the 
remainder of the study, only the trian- 
gle and circle figures were used. 


Sampie 2 
Children with subnormal results on 
either stereotest or the visual acuity 


test are listed in Table 2. One subject 
(patient 10) with an intermittent eso- 
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tropia missed detection by the Frisby 
at both screening and rescreening. 
This subject also passed the visual 
acuity test criteria. Thus, this subject 
constitutes an underreferral for both 
the Frisby and visual acuity tests. One 
subject, patient 5, constituted either 
an underreferral for the RDE or an 
overreferral for the Frisby. The sub- 
ject's poor cooperation at rescreening 
and unavailability for follow-up pre- 
clude a clear decision. The fact that 
the subject passed the visual acuity 
criterion at both screening and re- 
screening and demonstrated normal 
motility and normal response on the 
4-PD test suggest normal binocular 
function. In sum, it seems likely that 
this subject is an overreferral for the 
Frisby test. The Frisby also overrefer- 
red two other subjects (patients 2 and 
7), resulting in an overreferral rate of 
at least.2.5% and probably 3.8%. The 
RDE overreferred one subject (pa- 
tient 3), as did the visual acuity test 
(patient 9), a 1.8% overreferral rate in 
both cases. 

The Frisby and RDE tests both 
“underreferred” at least one (patient 
12) and probably two (patients 8 and 
12) subjects with refractive errors. 
Neither of these subjects exhibited a 
tropia or amblyopia, however, and so 
do not constitute underreferrals from 
a tropia/amblyopia screening view- 
point (see "Comment"). 

Patients tended to do better on the 
Frisby test than either the RDE (Ta- 
ble 3) or TNO (Table 3) tests. (After 


completion of the study, it was discov- 
ered that the nominally 6-mm plate of 
one of the Frisby tests used with this 
sample was in fact 5 mm thick, provid- 
ing a disparity of 413" [rather than 
495"] at the 40-cm test distance. Since 
this difference did not affect the find- 
ings, the 413" thresholds are grouped 
here with the 495" thresholds.) 

If a 250" or 240" threshold is picked 
as the breakpoint between normal and 
clinically important binocular dys- 
funetion (see "Comment"), the Frisby 
test was passed by 14 patients who 
failed the RDE and 14 who failed the 
TNO at that level. (In contrast, only 
one patient passed the RDE and five 
the TNO who failed the Frisby at 
250". The similarity between the 
RDE and TNO test results is much 
closer (Table 3), with three passing the 
RDE who failed the TNO at 240" and 
seven passing the TNO who failed the 
RDE at 250”. 


Sample 3 


Table 4 lists all the patients in sam- 
ple 3 who passed at least one of the 
three RDS tests by the 240/250” crite- 
rion while failing another. Nine of 
these patients (patients 1, 4 through 7, 
10, 18, 21, and 22) seemed to be pass- 
ing the Frisby test through use of 
eruder stereoscopic cues than are 
available om the other RDS tests, or 
through use of monocular cues. Use of 
monocular cues was clearly demon- 
strated in patient 21, who was unable 
to pass the Frisby test with 495” or 
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Table 2.—Sample 2 Screening Results* 


Screening Test 





Results, Rescreening Test 
Seconds of Arc Results, Seconds oí Arc 
Patient/ Visual r 4-PD 
Age, yr Frisby RDE Acuityt Frisby RDE TNO Visual Acuity Motility Test 
1/3 250 Failed Passed 250 250 240 2 Orthophoria Neg 
2/3.5 495 250 Passed 495 500 60 A Orthophoria Neg 
3/4 250 Failed Passed 250 168 120 20/30 OU y ao sted 
4/4 NC 500 NC 250 250 480 NC NC Neg 
5/4 Failed 250 Passed 495 500 1,980 20/30 OU Orthophoria Neg 
6/4 Failed Failed OD, 20/40 Failed Failed 1,980 d 35 Esophoria Neg 
OS, 20/30 
7/4 495 250 Passed 250 168 60 Sp 
8/5 250 250 20/40 OS, OD 250 250 240 20/40 OU 
20/30 OU (Tumbling E) 
20/30 OU 
(Allen cards) 
9/4.5 250 250 OD, 20/40 250 168 120 20/30 OU 
OS, 20/30 
10/5 250 Failed Passed 250 500 1,980 20/25 OU 6A Intermit- Neg 
E chart tent eso- 
tropia 
11/5 Failed Failed OD, 20/30 Failed Failed Failed 20/30 OU 2A Esopho- Neg 
OS, 20/40 (Allen chart) ria 
12/5 250 250 OD, 20/40 85 168 120 OD, 20/40 Orthophoria Neg 
OS, 20/30 OS, 20/30 


*RDE, Random-Dot E; NC, no cooperation; neg, negative (ie, normal) response to 4-PD test; pos, positive (ie, suppression) response to 4-PD test; ellipses, 
test not done. 
TVisual acuity failure criteria (tumbling E): at 3 years, 20/40 either eye; at 4 and 5 years, 20/30 either eye; difference, one line between eyes. 


Table 3.—Comparison of Results on Varicus Stereotests in Sample 3 


Random-Dot E (RDE) Test Thresholds TNO Test Thresholds 


a I ————————————————————————————————————— 
500" 500" < 250" Total Fail 1,980" 480" < 240" Total 
Patients undergoing Frisby test, No.* 























Failed 17 (10) 1 0 0 28 16 (10) 2 0 0 28 
495" 7 2 3 (1) 1 14 4 3. 2 4(1) 14 
250" 5(1) 2 2,11(3) 14,11(1) 30 3 (1) 6,11(1) 1 (1) 13,11(2) 30 
Totals 40 5 10 17 72 34 13 4 21 72 
Patients undergoing RDE test, No. 
Failed TT es ent =p nee 20 (11) 7 1 1 40 
> 500” ey ae i bi. Ps 2 1 1 1 5 
500" eg ots Sass "ev EN 0 1,110) 1 (1) 3 (2) 19 
< 250" od RE vies Y e. 1 2 0 12,11 (1) 17 
Totals ET he REA ee otk 34 13 4 21 72 


*Numbers without parentheses are patients with intermittent, accommodative, or microtropia or heterophoria/heterotropia or heterophoria, with or 
without amblyopia. Numbers in parentheses are patients with constant heterotropia with or without amblyopia. 
t.fSame patient without (+) and with (1) refractive correction. 


250” plates if the plates were held passing the TNO (patient 16) or Fris- tient 15), despite normal findings on 
carefully at right angles to the line of by and TNO (patients 8 and 19) tests. the RDE and Frisby tests. The only 
sight, but was able to pass both binoc- The discrepancy here would seem apparent explanation was a suppres- 
ularly or monocularly if the plates caused by the fact that the TNO and sion induced by rivalry of the TNO's 
were tilted slightly relative to the line Frisby tests were administered at a red-green glasses. Three other pa- 
of sight. (The parent described this 40-cm test distance, where these tients (patients 9, 12, and 20) passed 
patient as having "a mathematical patients’ ocular motility status was the TNO at 240" while failing both the 
mind.") A normal adult tested in the near normal. The 250" level on the RDE and Frisby tests at that level. No 
other study (p 439) was found able to RDE, however, corresponds to a test explanation was apparent. 


pass all three of the Frisby plates distance of 100 em. At that distance, Comparison of the threshold on the 
monocularly, apparently on the basis their motility status was no longer . Randot circles test with those of each 
of reflections off the target design on normal, resulting in RDE failure. of the three RDS tests indicated that 
the side of the test plates nearest the The TNO test produced anomalous virtually without exception, patients 
patient. findings in five cases. One patient ^ achieved finer stereoacuities on the 


Three patients (patients 8, 16, and (patient 3) failed the TNO and anoth- circles test when there was a differ- 
19) were found to fail the RDE while er passed only at the 480" level (pa- ^ ence. This finding is illustrated for the 
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S 


`. 


Comments 


OD, + C.50 —0.50 > 180° OS, 
+ 1.00 — 75 x 180* (normal) 


Normal, poor cooperation 
Normal 
Normal,spoor cooperation 


Poor cooperation, enavailable 
for follow-up examimation 


OD, +£25 —2.00 =40° OS, +5.50 
—1.75 x» 145° (20/30 OS, OD) 
Normal 


Normal, question o 
myopia, unavailable for 
follow-up examinaton 


Normal 


OD piaro +1.25 x 90° 
OS piano. 4 1.25 x 90° 


OD, + £25 —25 x 180° 
OS, +150 —.75 x 180° stereoanomaly? 


OD, —1.00 +2.00 = 105 
OS, —.59 + 1.00 x 75 (20/30 OS, OD) 


TNO test in the Figure. Some patients 
failmg one or more RDS tests still 
passec the Randot circles test, though 
at sabnormal levels. 

White compazison with visual acuity 
testing as a sereening tool was not the 
point of this sudy, several patients 
who would have passed a fairly strin- 
gent visual acu ty sereening criterion 
failed the RDE and either the TNO or 
Frisby tests by the 250/240" criteria 
(Tabled). These patients are pertinent 
examples in thet, like screening popu- 
laticns, they were net wearing refrac- 
tion earrective enses and had no his- 
tory of surgical treatment at the time 
of testing. All would have passed a 
visual acuity screening criterion of 
20/25 er better n each eye and all but 
one (patient 1), a 20/20 criterion. 


COMMENT 


Interpretation of results in RDS 
testing is critically dependent on both 
the test method used and the pass-fail 
or “breakpoint” criteria chosen. Use 
of nonstandard methods” or failure to 
specify methocs or breakpoint* has 
made some RBS studies difficult to 
interpret. In thes study, subjects were 
defined as passing the RDS tests if 
they achieved . stereoacuity of 250" 
(Frisby or RDE) or 240" (TNO) or 
finer, and as fa ling if their indicated 
stereoacuity was poorer than that. 
This threshold Evel was chosen on the 
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basis of previous findings indicating 
240"/250" to distinguish patients with 
substantial binocular dysfunction 
from individuals with normal or near- 
normal vision on the RDE'? and TNO! 
tests. The key word here, however, is 
“substantial.” Even in those original 
reports, patients with some degree of 
binocular dysfunction, such as am- 


blyopia of less than two lines differ- . 


ence between eyes and some eases of 
intermittent exotropia,? were found 
able to pass. As in all screening, how- 
ever, reducing thresholds to detect 
more marginal cases must be weighed 
against the likelihood of increased 
overreferrals of normal subjects. 
Likelihood of such increase from 
reduced, and hence more difficult, 
thresholds is particularly high with 
the population of young children for 
whom RDS screening is most in- 
tended. 

In this study, the 250/240” break- 
point proved free from underreferrals 
for both the RDE and TNO tests in 
the screening trials (Tables 1 and 2) 
and for the RDE in the patient testing 
(Table 3). However, six patients 
missed detection (were, in effect, "un- 
derreferred") by the TNO test (Table 
4, patients 8, 9, 12, 16, 19, and 20) on 
the basis of the 240" threshold. Fur- 
thermore, it has been reported else- 
where that a 168" (150-cm test dis- 
tance) threshold on the RDE test can 
be used effectively with a population 
of 3- to 6-year-old children (n= 60), 
and that the 168” breakpoint is more 
sensitive than the 250” threshold for 
detecting dysfunction.’ For instance, 
the 168” threshold was found able to 
detect a person with intermittent exo- 
tropia who had 20/25 vision in both 
eyes. Should consideration then be 
given to reducing the  pass-fail 
threshold for these two tests? 

Study of normal 3- to 5-year-old 
children indicates that 75% or more of 
them will pass the TNO test at 120" 
(see p 439). Since use of the 120” 
breakpoint would reclassify al! of the 
present study’s TNO test underrefer- 
rals to the “fail” category, there seems 
reason to consider adopting that fig- 
ure as the TNO pass-fail standard. 
(Hill et al described two children with 
microtropia, 8 and 12 years old, who 
were able to pass the TNO test at 60” 
and 120", respectively [Table 1, pa- 
tients 1 and 2"]. Because they had 
conditions of probable late onset, 
vision of 20/40 or better in the worse 
eye, and central fixation, their dys- 
function would have to be termed 
relatively mild, to the extent, in fact, 
of not meeting the criterion of one 
definition of microtropia.* Further- 


= = 


more, their ages would suggest that 
their thresholds be compared with the 
adult standard rather than that for 3- 
to 5-year-old children. The adult “75% 
point” figure was 30” [see p 439], 
which would classify them as failures 
rather than underreferrals.) 

No equivalent justification for 
changing the RDE test’s breakpoint 
to 168” can be drawn from the results 
of the present study. However, since 
75% or more of 3- to 5-year-old chil- 
dren pass the RDE test at 168" or 
better (and 7596 of 4- to 5-year-old 
children at 126" or better) (see p 439), 
it would seem worthwhile to make 
further experimental comparison of 
the 250" and 168" thresholds in rou- 
tine screening settings. 

A person with intermittent esotro- 
pia detected in the screening section 
of the study was underreferred by the 
Frisby test (Table 2, patient 10), as 
were 12 of the patient sample (Table 4, 
patients 1, 4 through 8, 10, 16, 18, 19, 
21, and 22), utilizing the 250" break- 
point. In this ease, however, it is not 
clear that reduction of the breakpoint 
threshold would improve reliability. In 
keeping with another report,^ some 
individuals seemed to be using monoc- 
ular cues on the Frisby test such as 
monocular parallax, displacement of 
the stereofigure resulting from tilting 
of the target plate, or reflection off 
the pattern printed on the side of the 
plate nearest the viewer. The test’s 
instructions warn against introducing 
these artifacts, but ether results sug- 
gest that some of the cues may not be 
avoidable even under ideal testing 
conditions. Furthermore, in routine 
screening situations, especially when 
administered by lay persons, great 
care in administration cannot always 
be depended on. 

Crude binocular cues may also be 
provided by the Frisby test, since it is 
made of relatively large (up to 1.4 
degrees of visual angle long at 40 cm) 
picture elements (triangles)? rather 
than the fine dot or dot-like patterns 
of other clinical RDS tests. The result- 
ing large and unambiguous monocular 
contours in the Frisoy test may pro- 
vide aids to fusion that are missing in 
other RDS tests. As discussed later, 
this and previous studies have demon- 
strated that the presence of monocu- 
larly visible contour on the stereofig- 
ure makes achievement of fusion pos- 
sible in patients who cannot achieve it 
otherwise. 

While failure to detect patients 
with binocular dysfunction, or under- 
referral, is the most serious type of 
error for a screening test, the failure 
of normal persons, or overreferral, is a 
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Table 4.—Sample 3 Patients With Discrepant Results on Various Stereotests* 


Test Results, Seconds of Arc 


M —————————————————— 


Patient/ 
Age, yr 





Failed 


2/9 206 120 


Failed 








Frisby 


Randot 
Circles 





50 Accommodative esotropia 
Microesotropia 20/15 OU; 


small suppression 


Petient's Diagnosis 
Accommodative esotropia 






Stereotest 
Discrepancy Explanation 


Frisby, 495" on retest; Frisby ar- 
tifact? 


Frisby, 250” on retest 
TNO, failed on retest 









scotoma OS 
5/14 Failed Failed 250 200 Microesetropia, OD 20/60, Frisby artifact? 
OS 20/20 
6/33 500 sc 1,980 sc 250 sc 70 sc Microesetropia Frisby artifact? 
250 cc 120 cc 250 cc 20 cc 
7/15 Failed 1,980 70 Esophoria/esotropia Frisby, 495” on retest, Frisby ar- 
tifact? 
8/10 500 240 70 Near, orthophoria distant, Fusion reduced beyond 50-cm 






intermittent exotropia 


Near, right hypertropia; 
distant, orthophoria 
(fourth nerve palsy) 


fixation distance 


11/11 800 1,980 250 70 Microesetropia TNO, 240”: RDE, 168" on retest 
12/5 800 240 70 Orthophoria cc (accommodative TNO? 
esotropia 
13/12 165 1,980 100 Orthophoria TNO, 60” on retest 
14/9 250 1,980 200 Orthophoria, OD 20/25—3, TNO, 60" on retest; Randot, 20" 
OS 20/30—2 on retest 
15/10 800 480 70 Orthophoria RDE, 100"; TNO, 480”; and Fris- 


Failed 


Esophoria; fusion near; sup- 
presses OD at distance (sixth 


by, 250"' on retest 
Fusion reduced beyond 50-cm 


fixation distance; cooperation 





nerve palsy) 


problem 


17/8 Failed 120 70 Orthophoria, OD 20/25—2, OS RDE, 100" on retest 
20/20—2 

18/36 500 1,980 70 Esophoria/esotropia (fourth Frisby artifact? 
nerve palsy) 


Failed 


Failed 


Near, exophoria; distant, inter- 


mittent exotropia 


Intermittent exotropia, A pattern 
OD 20/30, cph 20/25—2, OS 
20/25—2 niph, OD 3.00— 


0.75 x65, OS —1.25 


20/30+ 2 


Alt surs OD 20/25—3, cph 
20/20. OS 20/30—2, cph 


Fusion reduced beyond 40-cm 
fixation distance 


TNO? 


Frisby artifact 





22/9 500 480 


100 Esotropia /hypertropia, ptosis 


OD 20/40, OS 20/20 


Frisby artifact? 


*Stereotest results are given in arc seconds. Alt surs indicates alternating sursumduction (dissociated vertical divergence); sc, without refractive 
correction; cc, with refractive correction; cph, through pinhole; and niph, no improvement through pinhole. 


matter of concern as well. In keeping 
with previous results?* the RDS 
screening overreferral rate found 
here was quite low. The worst overre- 
ferral rate, that of the Frisby test in 
the lay-administered sample (sample 
2), was only 2.5% or 3.8%. The rate was 
in the vicinity of 1% for the Frisby in 
‘the sample 1 study and for the RDE 
and TNO in both samples. Rescreen- 
ing eliminated all overreferrals indi- 
cating, as noted elsewhere,' the impor- 
tance of retesting before referral in 
screening settings. 

The presence of monocularly visible 
contour in a stereogram has been 
found to improve stereoscopic vision 
performance when compared with 
"pure" RDS performance in both 
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patients with strabismus*'* and nor- 
mal subjects with artificially reduced 
stereoscopic vision.""* The normal 
child subjects of sample 1 and a sam- 
ple of normal adults were found to 
exhibit finer stereoacuity on the Ran- 
dot circles test than on any of the RDS 
tests (see p 439) This finding was 
repeated in the present study for both 
the patients detected in sample 1 (Ta- 
ble 1, patients 4 and 7) and the 
patients of sample 3. The circles test 
was passed, and at fairly high levels of 
stereoacuity in some cases, even by 
patients who failed the RDS tests 
(Figure). 

The general conclusion to be drawn 
from comparison of the RDS test find- 
ings is based on several factors. 


Test Reliability 
(Underreferral Rate) 


The RDE and TNO tests seem com- 
pletely reliable at detecting children 


.with substantial binocular dysfunc- 


tion, assuming a pass-fail breakpoint 
of 250" or possibly 168"* for the RDE 
and 120" for the TNO. The Frisby test 
does not seem completely reliable 
using a 250" breakpoint, yet ig too 
diffieult for even normal children to 
pass at a finer threshold (see p 439). 
As has been pointed out elsewhere,’ 
the RDE cannot be learned or memo- 
rized ahead of time, as ean the TNO, 
since its targets are not in fixed posi- 
tion. (The possibility that marks on 
the surface of a worn RDE plate 
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might be used as monocular cues can 
be controlled by giving the patients no 
knowledge of whether their answers 
are right or wreng so that they do not 
know on which plate to look for clues, 
and by interckanging plates during 
testing from two or more RDE kits.) 
Finally, unlike the Frisby and TNO 
tests, the RDE test cannot be passed 
by an individual with normal fusion 
only at close range (see Table 4, 
patients 8, 16, aad 19), since the RDE's 
250^ (or proposed* 168") breakpoints 
are achieved a` fixation distances of 
100 em or more 


Over-eferral Rate 


This was negligible for all tests, 
especially with "etesting before refer- 
ral. 


Ease »f Instruction 


Lay test administrators readily 
learned how tc administer both the 
Frisoy and RIE tests, due to both 
providng a simple and foolproof 
answer key tha. does not require look- 
ing at the test. The lack of a conven- 
ient answer key to the TNO test's 
plates V through VII and of any key 
to plate III impeded both the learning 
and, tc some ex ent, administration of 
that test. 


Ease of Administration 


Once the examiner was familiarized 
with the test, acministration of any of 
the RBS tests so a cooperative child 
required only aoout one minute. The 
Fris»y»could, in many cases, be admin- 
istered in 30 to 15 s, due to the lack of 
a neec to don stereoglasses and its 
four-alternative choice format. On the 
other band, the multiplicity of targets 
on one plate of the Frisby and TNO 
tests confused some of the children, 
requirmg routine use of fixation'gui- 
dance by the examiner’s finger, as 
discussed elsewhere (see p 439). Avail- 
abilizy of the physieal model of the 
RDE test plate made that test easiest 
for the younger children to compre- 
hend (eg, Table 2, patient 4). There 
were difficulties in persuading a few 
of the children to don stereoglasses 
for the RDE or TNO tests (eg, Table 1, 
patient 5), but the typical response 
was interest ir the novelty of the 
test. 

In sum, the RDE would seem the 
test ef choice for vision screening. The 
TNO test seems most useful in a 
screening setting for retesting chil- 
dren wno have failed or given equivo- 
eal responses or initial RDE screen: 
ing. Inan office setting, the TNO test 
seems ‘he test c? choice for obtaining 
initia] RDS stereoacuity thresholds. 
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Table 5.—Comparison of Stereoacuity and Visual Acuity Measures in 
Various Patients (Sample 3) Without Refractive Correction 


Stereoacuity Results 
———————————————— 
RDE TNO Frisby 


800 Failed 495 


Patient/ 
Age, yr 
1/8 


2/11 500 1,980 250 


500 1,980 250 


500 1,980 250 


Seconds of Arc 





Visual 
Acuity 
OD 20/20, 
OS 20/25 
OD 20/15, 
OS 20/15—3 
OD 20/15—1, 
OS 20/15—1 


Diagnosis 
Partia! Accommodative 
esotropia 
Microesotropia 


Near, right hypertropia; 
distant, orthophoria 
(fourth nerve palsy) 

OD 20/20, Microesotropia 


OS 20/20 


OD 20/20 + 2, 
OS 20/15 


Esophoria/ 
(fourth nerve palsy) 


Seconds of Arc 





Comparison of stereoacuity thresholds on Randet circles test and TNO test. Boxes are 
patients with mild strabismus and/or amblyopia conditions (eg, intermittent or microtro- 
pia), and circles are patients with severe conditions (eg, constant horizontal tropia with 
hypertropia). The horizontal axis represents Randot circles test stereoacuity; the vertical 


axis represents TNO test stereoacuity. 


When repeated testing is required, 
such as during a course of treatment, 
the nonmemorizability of the RDE 
test suggests its use in clinical set- 
tings as well. The Frisby, while an 
extremely attractive test, can enly be 
recommended, on the basis of the 
present results, for use on children 
unable to be tested with the RDE or 
TNO tests or for patients dissociated 
by stereoglasses. 

The Randot circles test is not a 
screening test, but it seems particu- 
larly useful in clinical settings due to 
its ability to provide a reliable graded 
measure of binocular function when 
that function is too poor to be tested 
on RDS tests (see p 439). This capabil- 
ity is not provided on the otherwise 
comparable Titmus circles test be- 


cause of the unreliability of response 
arising from this latter test’s monocu- 
lar cues. *'"" The Randot test was 
administered easily even to the young 
children when the technique of finger 
guidance of fixation was used. 

Three final findings seem worthy of 
note: 


Visual Acuity vs RDS 
Screening for Heterotropia 


A standard" visual acuity criterion 
of 20/30 in both eyes failed to detect a 
5-year-old child with intermittent eso- 
tropia in this study’s lay-administered 
screening sample (Table 2, patient 10) 
who was detected by the RDE test. 
Subsequent clinical testing showed 
this patient to have chart acuity of 
20/25 in both eyes; he would have been 
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underreferred even if this more strin- 
gent visual acuity screening criterion 
had been used. In addition, five 
screening-like patients (ie, those with 
no history of surgical treatment and 
wearing no corrective lenses) were 
found who would have been able to 
pass a visual acuity screening criteri- 
on of 20/25 in both eyes (Table 5). 
Four would have passed such screen- 
ing at the 20/20 level. All exhibited 
some form of strabismus. All were 
detected by the RDE and TNO or 
Frisby tests. 


RDS-Based Refractive 
Error Detection 


At least one and probably two 
screening subjects with no visual 
problem but mild refractive errors 
passed the RDE and Frisby tests (Ta- 
ble 2, patients 8 and 12). This outcome 
is desirable since failure of such sub- 
jects would constitute overreferral in 
a screening effort directed only 
toward strabismus and amblyopia 
detection. A subject with a previously 
undiscovered substantial hyperopic 
astigmatism, however, failed both 
RDS tests (Table 2, patient 6). A child 
with a similar type and amount of 
refractive error (+5.00 —2.50 x 180° 
bilaterally) was detected in a previous 
screening study of the RDE test.” The 
ability of RDS testing to detect sub- 
stantial hyperopie astigmatism is of 


1. Simons K, Reinecke RD: Amblyopia screen- 
ing and stereopsis, in Symposium on Strabismus: 
Transactions of the New Orleans Academy of 
Ophthalmology. St Louis, CV Mosby Co, 1978, pp 
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test for amblyopia screening. Am J Ophthalmol 
78:714-721, 1974. 

3. L’Anthony D, Ithier N, Picard MP: Le ster- 
eo-test de Reinecke. J Fr Orthopt 10:139-145, 
1978. 

4. Walraven J: Amblyopia screening with ran- 
dom-dot stereograms. Am J Ophthalmol 80:893- 
899, 1975. 

5. Okuda FC, Apt L, Wanter BS: Evaluation of 
the TNO random dot stereogram. Am Orthopt J 
34:124-131, 1977. 

6. Hinchliffe HA: Clinical evaluation of ster- 
eopsis. Br Orthopt J 35:46-57, 1978. 

7. Cooper J, Feldman J: Random-dot stereo- 
gram performance by strabismic, amblyopic and 
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8. Rosner J: The effectiveness of the random 
dot E stereotest as a preschool vision screening 
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interest because it has been suggested 
that this type of refractive error, as 
well as anisometropia (which RDS 
testing also detects^*'^*), may be a 
precursor of esotropia in children.” 


The Stereoblindness Question 


Report of a "stereoblind" or ster- 
eoanomalous vision syndrome*** 
raised the question of whether the 
population of individuals with this 
syndrome might introduce a substan- 
tial overreferral artifact in stereo- 
scopic-based screening. The one 
study of subjects with this syndrome 
in which clinical measurements were 
done found they had normal examina- 
tion results, including normal stereo- 
acuity on a non-RDS stereotest.** The 
present investigation detected three 
patients who may fall into the ster- 
eoanomalous vision category, one in 
each of the screening samples (Table 
1, patient 7, and Table 2, patient 11) 
and the one in the clinical sample. The 
latter patient was a 5-year-old boy 
who had orthophoria, 20/30 vision by 
Snellen chart examination in each eye, 
normal response on the 4-PD test, and 
a refractive error of +1.00 D in both 
eyes. There was no history of strabis- 
mus problems. The patient failed the 
Frisby, TNO, Randot circles, RDE, 
and Titmus animals tests, though he 
passed the Titmus No. 1 circle and the 
Titmus fly tests. 
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Accommodative and Convergence Insufficiency 
After Decompression Sickness 


Michael E. Lieppman, MD 


e Twelve professional divers had visual 
compiaints after decompression sick- 
ness. Severe accommodative and conver- 
gence insufficiency, heretofore unrecog- 
nized. was detected and studied. Two 
rhesus monkeys were subjected to similar 
hyperbaric conditions and then examined 
before death for study of their eyes and 
brains. The animals seemed to have 
accommodative and convergence insuffi- 
ciency. 

(Arch Ophthalmol 99:453-456, 1981) 


[Decompression sickness, commonly 

called "the bends,” was first dis- 
covered in caisson workers by Little- 
ton' in 1855. These patients experi- 
enced transient blurry vision as well 
as paralysis, pain, vertigo, and death. 
The first ophthalmic entity had been 
discovered 200 years earlier by John 
Boyle—a bubble in the aqueous humor 
of a snake eye after decompression. 
This led Littleton to believe that the 
tissue damage was caused by air bub- 
bles compressed into solution at super- 
ambient pressures when they were 
released at ambient pressures. De- 
compression disease is occupational; it 
is usually observed in salvage and oil 
platform divers. An avid sports-scuba 
diver myself, I have had the opportu- 
nity to examine hundreds of divers. 
The 12 divers in this study suffered 
multisystem effects from decompres- 
sion sickness, the main complaint 
being blurry vision. 

Blurry vision is a common com- 
plaint in bent divers? Air embolism 
has been known to cause central reti- 
nal artery occlusion in persons who 
died. Central nervous system bubbles 
have been known to cause vascular 
occlusion or hemorrhage leading to 
death. Behnke showed that 100% 
oxygen breathed at 3 atm for three 
hours caused a transient constriction 
of the visual field to 10?.* Visual cell 
death, retinal detachments, and cytoid 
body formation have been reported in 
animals subjected to 24 hours or more 
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of oxygen at high pressures? The 
blurry vision in divers was thought to 
be due to vasomotor instability, with 
decreased caliber of the veins (1596) 
and arteries (10%) on exposure to 100% 
oxygen (more under higher pres- 
sures)? Vitreous bubbles, tear bub- 
bles, and nystagmus are also causes of 
blurry vision. With the exception of 
those entities associated with death, 
these ocular findings are all reported 
to clear within one month of the epi- 
sode.? Accommodative and conver- 
gence insufficiency is a cause of blur- 
ry vision in decompression siekness 
that does not clear with time. It has 
never been described in divers. Bietti* 
described temporary accommodation 
deficiency in pilots flying at high alti- 
tudes. The divers in this study have a 
more permanent disability. Nitrogen 
is not the only culprit; eight of the 12 
divers received oxygen under high 
pressures during decompression in 
submersible decompression chambers 
used so frequently in commercial as 
well as military operations. The US 
Navy's Diving Manual Table 5 de- 
scribes a set regimen of delivering 
huge amounts of oxygen to "blow off" 
residual nitrogen in the normal as well 
as the “stricken” diver.? The possibili- 
ty of oxygen toxicity as well as nitro- 
gen toxicity cannot be overlooked. The 
pathologie changes involving neuro- 
sensory tissues of the eye include 
enzymatie derangement, visual cell 
death, retinal detachment, cytoid 
body formation, and retrolental fibro- 
plasia.' The divers in this study 
failed to show any of these findings, 
but the monkeys displayed cytoid 
body formation. 

At the 1971 Hyperbaric Medicine 





Symptom 
Blurry near vision 
Asthenopia: eyes tire after 5 min 
of reading 
"White flashes of light," epi- 50 
sodic nonformed visual hallu- 
cinations 
Micropsia: things close become 
suddenly smaller, as if far 
away 
Double vision, diplopia at near 25 
points 






















Table 1.—Ocular Symptoms in 12 Case Studies 


% of uet 








Nyctalopia (night blindness) 16 Possible sensory retina damage 
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Symposium, C. J. Lambertsen, a noted 
authority, stated, "I have never 
known any divers who had any perma- 
nent visual defects. I am speaking of 
men who have breathed oxygen 
repeatedly during decompression, and 
in therapy of decompression sick- 
ness." The three-year study described 
here, however, shows a permanent 
visual defect—accommodation and ac- 
commodative convergence insuffi- 
ciency. Present studies under way 
indicate that temporary presbyopia 
and accommodative convergence in- 
sufficiency develop in patients un- 
dergoing hyperbaric oxygen therapy. 


ACCOMMODATION INSUFFICIENCY: 
THE PATHWAY 
AND THE HISTORY 


= The accommodation reflex is ini- 
tiated by the necessity to get a clear 
image of a near object. The afferent 
path of the well-known triad reflex 
probably lies along the visual pathway 
to the occipital cortex, then to the 
peristriate area from where it is car- 
ried to the premotor area of the fron- 
tal lobe.* From there it goes via the 
corona radiata and internal capsule to 
the Edinger-Westphal (oculomotor) 
nucleus, bypassing the pretectal nu- 
cleus and the pupil. Parasympathetie 
stimulation results in ciliary body 
movement forward and centripetally. 
This principle is used in the physostig- 
mine-carbachol hydrochloride test to 
decide where the lesion in the divers 
exists. 

Accommodative insufficiency has 
been described from several causes. 
Walsh? claims that “paresis of accom- 
modation and convergence that fol- 
lows some types of encephalitis may 


importance 
Accommodative insufficiency 


Accommodative and convergence in- 
sufficiency, premature presbyopia 


Occipital or parietotemporal irritation 












Accommodative insufficiency, temporal 
lobe irritation 


Convergence insufficiency 
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Table 2.—Accommodation and Convergence Measurements in 12 Patients 







Amplitude of 
Near Point Near Point Accommodation 
of of et 13", D 
Case/ Time Since Accommodation, Convergence, ———————À 
Age, yr Accident cm 

















1/32 2 wk 


2 mo 


1.00 1.25 





1.25 1.50 


















3 mo 85 87 
4 mo 60 65 2.00 2.00 
2/32 50 25 1.50 1.50 
3/30 3 mo 40 30 2.00 2.00 
7 mo 2.50 2.50 
4/36 4 mo 1.25 1.75 
5/27 6 mo 2.00 3.00 
6/26 7 mo = x 3.00 3.00 
7/31 10 mo 30 = 2.00 2.00 
13 mo 2.25 2.25 
8/34 15 mo 2.75 2.25 
9/46 18 mo 0.75 2.00 
10/32 25 mo 2.50 2.50 
11/32 30 mo 2.75 3.25 
12/28 36 mo 10 10 5.00 5.00 





.Phorias by 
Prism Cover Test, D 


AC/A Ratio Distance 


14 XT 7 XT 
14 XT 
10 XT 


E 


4 XT 

4 XT 
Orthophoria 
Orthophoria 
2X 
Orthophoria 


6/26 i s x 2 XT 


Orthophoria 
Orthophoria 
Orthophoria 
Orthophoria 
Orthophoria 


s 


23 x 


10/32 
11/32 
12/28 





*AC/A ratio indicates accommodative convergence over accommodation measured in diopters; X, 
exophoria; and XT, exophoria. 


Table 4.—Accommodative Amplitude of Diver Compared With Normal and Low 
Normal Values for Age* 


Diver's 
Amplitude 


1.00 
1.50 
2.00 
1.50 
3.00 
3.00 
2.00 
2.50 
1.37 
2.50 
3.00 
5.00 


Case/ 
Age, yr 


1/32 
2/32 
3/30 
4/36 
5/27 
. 6/26 
7/31 
8/34 
9/46 
10/32 
11/32 
12/28 


Computed Mean 
Normal 


8.3 
8.3 
9.5 
7.4. 
10.4 
11.0 
9.2 
8.3 
4.7 


Computed Low 
Normal 


7.00 
7.00 
7.50 
6.00 
8.25 
8.80 
7.25 
6.50 
2.50 
7.00 
7.00 
8.00 


8.9 
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occur as a result of lesions of the 
parasympathetie nucleus in the mid- 
brain.” Dupuy-Dutemps first de- 
scribed cases of accommodation- 
convergence paralysis without disrup- 
tion of pupillary light reflexes in 1931. 
This was seen rarely in pineal tumor, 
multiple sclerosis, infectious polyneu- 
ropathy, and vascular lesions when 
associated with other signs of mesen- 
cephalie disease. It is seen in patients 
recovering from cerebral concussion. 
In 1936, Westcott noted that one third 
of 75 patients with head injuries had 
subnormal accommodation, but none 
had pupil sparing (all the divers had 
accommodation with pupil sparing). 
In 1942, Hofstetter describec five 
cases of decreased accommodation*: 
(1) debilitating disease with indirect 
involvement of the ciliary muscle is 
observed in lues, diabetes mellitus, 
viral encephalitis, alcoholism, measles, 
and mumps, (2) peripheral involve- 
ment of the physical mechanism due 
to trauma, cataract, or glaucoma, (3) 
toxic systemic condition, (4) general 
fatigue and exhaustion, and (5) lack of 
oxygen. Hofstetter concluded that low 
amplitudes of accommodation are ex- 
tremely rare. Von Noorden and col- 
leagues,” on the other hand, concluded 
in their excellent treatise on asso- 
ciated convergence and accommoda- 
tive insufficiency in 1973 that the 
entity is much more common than 
previously thought. Von Noorden et al 
thought that their nine patients might 
have had encephalitis on a subclinical 
level. 


SUBJECTS AND METHODS 


The study group consisted of 12 divers 
examined two weeks to 36 months after 
their bending accidents. They were be- 
tween the ages of 26 and 46 years. All but 
two had experienced symptoms between 5 
and 7 atm while breathing compressed 
air. 


Ocular Symptoms 


Eleven of the 12 divers complained of 
blurry near vision and tired eyes after five 
minutes of reading (Table 1). This was not 
relieved by their present optical prescrip- 
tion. Half of the study group complained of 
episodes of nonformed flashes of light and 
micropsia. Three of the divers had double 
vision at near points, and the other two 
complained that their night vision had 
suddenly become poor after the accident. 
These complaints were all studied subjec- 
tively as well as objectively. 


Ophthalmic Examination 


Microscopic examination of the anterior 
segments, indirect ophthalmoscopy. tan- 
gent screen fields, optokinetics, color vision 
testing, refraction, and accommodation 
and convergence measurements wer? per- 


Decompression Sickness—Lieppman 


r 


formed on each participant in the study. 
The two divers complaining of night blind- 
ness received darx-adaption studies and 
electreretinography. Near points of accom- 
modation and convergence were measured 
objectively and subjectively by the push-up 
method on the phoro-optometer. Accommo- 
dative amplitudes were measured at 33 cm. 
Exophoria was measured by prism cross- 
cover. Fusional convergence reserve was 
measured by double rotary prisms at 40 cm 
to break and to blur. 

Three different methods of measuring 
accommodation were evaluated. The Badal 
hand optemeter and push-up near points 
were simply not repeatable. Seeking a bet- 
ter technique, I came up with the “Ampli- 
tude of Accommodation Test at 13 
Inches” (1) A 20/10 line near card is used 
at 13 inches (33 em) in front of the phoro- 
optometer. (2) Pluspower is dialed over the 
manifest refraction monocularly, with oth- 
er eye oecluded. (3) Once clear vision is 
obtained, the patient is asked to read the 
line repeatedly while plus power is reduced 
by 0.25-diopter increments. (4) The first 
sustained blur marks the endpoint. (5) The 
difference between this final reading and 
the manifest refraction is added to 3 D (18 
inches) minus 0.5 D for depth of field. 

The test results proved reproducible. The 
divers amplitudes represented in this 
report are the average between OD and OS 
values (which was-always within 1 D). 


RESULTS 


All the divers had vision corrected 
to 20/20 in both eyes. Four divers with 
myopia had worn spectacles since 
childhood. The -etractions were un- 
changed in all -he divers. The near 
points of accommodation and conver- 
gence and their amplitudes were 
grossly below «he lower limits of 
normal in 11 of the 12 cases. A control 
study of eight civers who had never 
had compression sickness showed nor- 
mal values of aceommodative and con- 
vergence amplitude. Tables 2 and 3 
are arranged ir order of increasing 
time since the aecident. Table 2 shows 
the dramatic abrormalities of the con- 
vergence and accommodation ratios 
and exophoria. Sixty percent showed 
abnormal exophoria or tropia at near 
points, 2596 showed abnormal low AC/ 
A (aecommodat ve convergence over 
accommodation measured in diopters) 
ratios. 

Table 4 compares the abnormally 
low accommodative amplitudes to the 
computed mean norm per age. Figure 
1 illustrates the low accommodative 
amplitudes relased to normal values 
for age as described by Duane’s 
curve. The near reaction was abnor- 
mal except for pupillomotor function, 
which showed the normal pupillary 
constriction (near synkinesis) on stim- 
ulation of accommodation with the 
near card at 33 ^m. 
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Fig 1.—Accommodative amplitude in relation to normal values for age.” 





Fig 2.—Case 1. Accommodative amplitude in relation to time elapsed since accident. 


Diopters of Accommodation 


Time Since Accident, wk 
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One diver (Fig 2), examined at reg- 
ular intervals two weeks after recom- 
pression therapy, showed a slight 
improvement in accommodative am- 
plitude followed by a plateau at the 
2-D level. 


Pharmacologic Localization 
of Lesion 


Physostigmine, 0.1%, and carbachol 
hydrochloride, 3% drops, were differ- 
entially applied topically on days no 
less than one week apart to all the 
divers’ eyes. Carbachol acts directly on 
the myoneural junction to cause mus- 
cle contraction (miosis), ciliary muscle 
contraction, and thus accommodative 
spasm.'* Cholinesterase inhibitors 
(physostigmine) allow acetylcholine to 
accumulate at the parasympathetic 
third-nerve endings and produce ac- 
commodative spasm. To induce accom- 
modation, physostigmine needs a 
functioning postganglionic neuron. 
Failure of physostigmine to cause 
accommodation would depend on a 
defect in the last neuron, the ciliary 
body muscle, the zonules, or the lens. 
The fact that the divers responded to 
both drugs with an increase of 2 to 3 D 
of accommodation amplitude in both 
eyes both with physostigmine and car- 
bachol indicates that the origin of the 
lesion is not in the eye or the posterior 
ciliary ganglion. Therefore, the lesion 
must be central.'* This study has ruled 
out premature presbyopia. Miosis was 
achieved in two hours in each case. 
Amplitudes of accommodation mea- 
sured before instillation and two 
hours later showed an inerease of 2 to 
3 D in each case. Fusional convergence 
was unchanged. 

One of the two divers with com- 
plaints of night blindness had de- 
pressed (abnormal) findings on dark- 
adaption study. However, the electro- 


retinogram was normal. Seven of the- 


divers had some form of nystagmus 
(pathologic). Three of the divers had 
lattice degeneration of the retina, but 
this was probably present before the 
accident. 


Therapy 


The symptoms of blurry near vision 
and asthenopia could be alleviated in 
all of the divers with reading glasses 
with increased plus power and base-in 
prism. The two divers with diplopia 
were also cured of those symptoms by 
this therapy. Several different medi- 
cal regimens failed to alleviate the 
micropsia and nonformed hallucina- 
tions, ie, minor and major tranquiliz- 
ers given for systemic effect and mio- 
tics given topically to stimulate end- 
ganglion accommodation. 
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Systemic Findings 


Other systemic findings of impor- 
tance in the 12 divers were organic 
brain syndromes, mild hearing loss, 
coordination and balance loss, occipi- 
tal headaches, low Wechsler IQ scores, 
and difficulty achieving erection. 


Primate Experiment 


On different dates, two rhesus mon- 
keys were subjected to depths be- 
tween 5 and 7 atm in an effort to 
reproduce the conditions of the human 
divers. United States Navy protocol 
was followed, ie, 49.5 m for at least 
two hours, then slowly up to 19.8 m or 
3 atm at which 100% oxygen was 
started for at least one hour to “blow 
off residual nitrogen.” Just like the 
human counterparts, the monkeys 
were taken to 60 m or 7 atm. Unlike 
the divers, however, the monkeys 
could not be subjectively questioned 
as to accommodation. Both monkeys 
did, however, allow retinoscopy to be 
performed before and after the dive. 
Before the dive, refraction was +2.50 
D in one animal and +3.00 D in the 
other. To the frightened monkey, the 
retinoscope and the examiner were 
definitely the fixation source. Retin- 
oscopy after dives of not less than 45 
minutes demonstrated lessened hy- 


. peropia in each case. Each animal was 


given two reasonable dives, then, 
under ketamine anesthesia, was com- 
pressed to 60 m and rapidly decom- 
pressed, causing death in both in- 
stances. With the exception of the 
"death dive," retinoscopy after the 
dive showed refraction from +0.25 to 
+ 1.00 D in each case. The most likely 
reason is decreased accommodation. 
At death, the eyes and brains were 
removed and studied pathologically to 
look for signs that would explain 
accommodative insufficiency. None 
were found. The areas analogous to 
the Edinger-Westphal nucleus as well 
as the supranuclear pathways and 
occipital cortex showed pressure dam- 
age from bubbles, but fat stains failed 
to show any enzymatic destruction of 
tissue in sections through the superior 
colliculus and third nerve nucleus. The 
ciliary body and muscles appeared to 
be within normal limits. The following 
abnormalities were noted: retinal 
hemorrhages, cytoid bodies, focal reti- 
nal detachment, and air bubbles in the 
anterior chamber and vitreous hu- 
mor. 


COMMENT 


I believe there are three factors that 
act together to cause accommodative 


and convergence insufficiency at the 
central level: (1) oxygen toxicity with 
CNS enzyme inhibition and damage, 
(2) air bubble pressure necrosis with 
or without vascular lesions in the 
brainstem, pons, or occipital cortex, 
and (3) anoxia (especially when fol- 
lowed by hyperoxia). Whatever the 
mechanisms, a three-year follow-up 
showed no improvement in accommo- 
dation. Follow-up of the patients who 
are nondivers being treated with ther- 
apeutic oxygen under high partial 
pressures for a variety of diseases 
shows that accommodative insuffi- 
ciency is occurring to a lesser degree 
in nondivers. Experiments now under- 
way hope to delineate the lesion and 
its cause further. Since oxygen toxici- 
ty is a possible factor, and the highest 
levels are encountered in chamber 
recompression, the present treatment 
of decompression sickness may itself 
be implicated as an aggravating facet 
of the ophthalmic syndrome discussed 
here. The study may also serve to 
clarify better the pathway of accom- 
modation, which, in my opinion, is not 
presently well understood. 
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Nitrous Oxide Levels During Retinal Cryosurgery 


Daniel F. Marcus, MD, Susan Gawecki, CRNA 


e Nitrous oxide levels were monitored 
before, during, and after retinal cryothera- 
py. These units produced an average ele- 
vation of the nitrcus oxide concentration 
in the operating room to the level of 963 
ppm. Nitrous oxide levels in a control 
operating room asing general endotra- 
cheal anesthesia with nitrous oxide 
ranged from 75 to- 200 ppm. Nitrous oxide 
has beer reported to be associated with 
various teratogersc effects in experimen- 
tal animals and may be associated with 
other human ailments. The use of a scav- 
enger system specifically designed to 
handle the exhaust from ophthalmic 
nitrous oxide units can reduce the nitrous 
oxide concentration by 50% or more and 
is, therefore, recommended. 

(Arch Ophthalmol 99:457-459, 1981) 


Since the passage of the Occupation- 

al Safety amd Health Act of 1970, 
there has beer interest in possible 
toxic materials in the hospital envi- 
ronment. Stancards were developed 
by the National Institute for Occupa- 
tional Safety and Health (NIOSH) 
relating to the operating room.' A 
desirable level for all anesthetic 
agents was established by NIOSH and 
a level of 25 ppm was chosen for 
nitrous oxide. S. nce some cryosurgical 
systems use nit»ous oxide, a study was 
undertaken to measure nitrous oxide 
levels during retinal cryosurgery and 
to determine i^ these were in com- 
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pliance with the NIOSH recommenda- 
tions. 


METHODS AND MATERIALS 


Sampling was performed by one of the 
authors (S.G.) using a nitrous oxide moni- 
tor The machine was calibrated daily 
using a cylinder containing 88 ppm of 
nitrous oxide. The tests were conducted 
randomly in a variety of operating rooms. 
No attempt was made to alter the ventila- 
tion, drafts, or scavenger systems used for 
general anesthesia. Control testing was 
first done in operating rooms in which no 
anesthestic was being given. Nitrous oxide 
levels were then measured during general 
surgical procedures using nitrous oxide. 
When cryosurgery was performed, base- 
line nitrous oxide levels were established 
before the cryotherapy unit was used. The 
levels were measured every ten to 15 min- 
utes until the nitrous oxide level returned 
to the baseline level. Measurements were 
performed at the head of the table close to 
the surgeon, at the side of the table, and 
near the anesthetist. Eight scleral buckling 
procedures using the nitrous oxide eryosur- 
gical system and done with the patient 
under general endotracheal anesthesia 
were monitored. Since excessive levels of 
nitrous oxide were found during the initial 
eight procedures, a special scavenger sys- 
tem for the nitrous oxide cryounit was 





Level Near 


Table 1.—Nitrous Oxide Sampling (Control) in General Surgery* 


constructed and put into use. Measure- 
ments were performed on an additional six 
cases with this scavenger system. 


RESULTS 


In the empty operating rooms, lev- 
els below 25 ppm were recorded. In the 
control envirenment where nitrous 
oxide was in use for general anesthe- 
sia, average peak values ranged from 
70 to 200 ppm (Table 1). During eryo- 
therapy witheut the scavenger sys- 
tem, the maximum mean peak values 
at the head of the table were 648; ppm; 
at the side of the table, 963 ppm; and 
near the anesthetist, 594 ppm (Table 
2). Using the scavenger system (Fig 1 
and 2), the mean peak at the table 
head for the peak values during the 
Six cases were 258 ppm; at the side of 
the table, 325 ppm; and near the anes- 
thetist, 238 ppm. These levels fell 
below 50 ppm by the end of the proce- 
dure (Table 3). 


COMMENT 


The use of a nitrous oxide cryosur- 
gical system in the operating room 
clearly increased the levels of mea- 
surable nitrous oxide. This seems to 


Level at 





Level Near 
Anesthetist, ppm 






*General endotracheal anesthesia, nitrous oxide, 2 L/min. Anesthesia in progress for approximate- 
ly 30 minutes. 
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Wege rur Air “Fig 2.—Scavenger box is shown in position on cryounit with tubing on right go ng to 
Fig 1.—Transparent plastic scavenger box suction source. 
was constructed to fit over vent on cryo- 


probe. 


and near the surgeon. When the scav- 
enger box was used and connected to a 
wall suction, the levels were cut by 
more than 50%, with the nitrous oxide 
level again being measured in approx- 
imately the same proportions at the 
side of the operating table when com- 
pared with the position of the su7geon 
and anesthetist. 

Nitrous oxide was introduced as an 
anesthetic agent in 1844 and has had 
an excellent record of clinieal szfety. 
Various investigators, however, have 
found adverse effects from chronic 
exposure to nitrous oxide. Krip«e et 
al' noted a reduction of mature sper- 
matogenetic cells in the testes when 
rats were exposed to an atmosphere 
containing 20% nitrous oxide. Preg- 
nant rats exposed to 15,000 and 1,000 
ppm of nitrous oxide had fetal death 
rates that were significantly different 
than the controls.’ Other reports have 
confirmed the teratogenic activity*^ 
as well as demonstrated decreased 
DNA concentrations in the rat thymus 
and bone marrow.* The effect of zrace 
concentrations of nitrous oxide in 
humans remains less clear. Bruee et 
al' exposed subjects to 500 ppm of 
nitrous oxide with and without halo- 
thane and after the exposure, the sub- 
jects were given a battery of 12 cests 
designed to evaluate their psychomo- 
tor skills. No clear detrimental effect 
of this level of nitrous oxide was' dem- 
onstrated. Increased miscarriages in 
operating room nurses and anesthe- 
tists have been reported by Cohen et 
al, but exposure was to all inhalation 


Table 2.—Nitrous Oxide Sampling Without Scavenger System With 
Nitrous Oxide Cryosurgical System in Use* 


Levels at 
Side of 
Table, ppm 


Levels Near 
Anesthetist, ppm 


Levels Near 
Surgeon, ppm 


Time Cryounit On 
or Off, min 





*Measurements were performed during scleral buckling with patient under general endotracheal 
anesthesia (nitrous oxide, 2 L/min). Baseline levels before and after surgery were less than 50 ppm. 
Values represent average of two readings. 


be most pronounced at the side of the 
table, and might be related to the 
positioning of the machine since the 
machine expels nitrous oxide at the 
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console. The mean peak value at the 
side of the table was 963 ppm. Levels 
exceeding the NIOSH requirements 
were found both near the anesthetist 


agents. Cohen et al* also recently 
reported increased liver, kidney, and 
neurological disease among dentists 
who use inhalation agents (meinly 
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Levels Near 
Surgeon, ppm 





"FT mpm . T r» " 
f a 


Levels at 
Side of 
Table, ppm 


300 
300 
300 
300 
400 
350 
325 


Levels Near 
Anesthetist, ppm 


*Peak levels smown represent average of three or more values taken during scleral buckling. All 
levels were less than 50 ppm before and after surgery. 


nitrous oxide. dowever, this was a 
retrospeetive uncontrolled mail sur- 


' vey. 


There has been no convincing evi- 
dence that nitrous oxide alone has any 
significant detrimental effect in the 
range of under L000 ppm in the oper- 
ating room environment. Further pro- 
spective controlled studies are needed 
in this area. 

The results o this study indicate 
that nitrous oxide cryosurgical sys- 
tems as used ir retinal cryotherapy 
produce levels cf nitrous oxide that 
are in excess ef the NIOSH standards. 
The NIOSH standards are still up for 
review by the medical community and 
are not eurrentyy being enforced. If 
these standards were enforced today, 
the nitreus oxide cryosurgical system 
would be banned from the operating 
room unless an improved scavenger 
system was developed. In addition, 
many institutions would have to make 
costly modifications of operating 
room seavenger systems since the 
ambient levels without cryotherapy 
surgery in this study were in excess of 
20 ppm. 

The use o: the scavenger system 
cuts down the cancentration of nitrous 


Arch Ophthalmol—Vol 99, March 1981 


oxide by more than 50%. This system | 


has been designed and placed over the 
exhaust portion of the cryounit. With 
additional sealing and better evacua- 
tion techniques, a further reduction in 
the ambient nitrous oxide levels might 
be achieved. A recent report'" mea- 
sured the levels of nitrous oxide dur- 
ing cataract surgery with a nitrous 
oxide cryosurgical unit and confirmed 
that nitrous oxide levels in excess of 
the NIOSH recommendations were 
present. 

Although there is no clear-cut evi- 
dence that levels in excess of the 
NIOSH requirements produce a defi- 
nite health hazard, existing technolo- 
gy is such that the nitrous oxide levels 
can be reduced considerably with the 
appropriate scavenger systems. The 
NIOSH standard is an arbitrary one 
based on previous studies. There still 
remains no compelling evidence that 
continuous exposure to nitrous oxide 
by operating room personnel produces 
permanent harm. The evidence is 
slightly greater for halothane. There 
seems to be less potential danger with 
the intermittent use of nitrous oxide 
cryotherapy systems for ophthalmic 
use when compared with exposure to 
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nitrous oxide for anesthesia through- 
out a full day’s operating schedule. 

It would seem prudent to avoid 
using the nitrous oxide cryosurgical 
system in a small room with poor 
circulation sinee it potentially could 
impair perfermance.'' Attention 
should be directed toward ophthalmic 
instruments that use nitrous oxide in 
terms of special scavenger equip- 
ment. 
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Complications of Cryosurgery 


e We describe 70 patients who under- 
went cryosurgery to the lids during a 
two-year period. Of the 58 receiving ade- 
quate follow-up, approximately one fourth 
had complications thought to be directly 
caused by cryosurgery. These include 
visual loss, lid notching, corneal ulcer, 
acceleration of symblepharon formation, 
xerosis, cellulitis, activation of herpes 
zoster, skin depigmentation, and severe 
soft-tissue reaction. In addition, 996 of the 
lids showed possible induction of trichia- 
sis in areas adjacent to treatment. More 
than two thirds of patients with conjuncti- 
val shrinkage or grafted or irradiated lids 
had adverse effects, with one case of 
permanent visual loss. Misdirected lashes 
were successfully eliminated with a single 
double freeze-thaw technique in 9096 of 
lids treated. Cryosurgery for aberrant 
lashes and some benign lid lesions is the 
most effective method of therapy pres- 
ently available, but one must be aware of 
its potential complications. It has a low 
complication rate in “normal” lids, but 
should be used with caution in patients 
with conjunctival shrinkage or in those 
with grafted and/or irradiated lids. 

(Arch Ophthalmol 99:460-463, 1981) 


he use of cryosurgery for malig- 

nant tumors of the eyelids was 
introduced by Zacarian early in this 
decade. A complication of this form of 
treatment for skin cancer was noted 
to be loss of lashes in the frozen 
areas.'* Sullivan et al** demonstrated 
in both animal and clinical studies 
that cryosurgery could be safely and 
effectively used to treat trichiasis. 
Other authors have reported similar 
favorable experiences with very few 
complications." We describe 70 pa- 
tients treated with cryosurgery for 
trichiasis and lid lesions, with empha- 
sis on the observed complications. 


SUBJECTS AND METHODS 


Seventy consecutive patients were 
treated with cryotherapy during a two- 
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year period on the Oculoplastie Service of 
the University of Iowa Hospitals and Clin- 
ies, Iowa City. Of these, 58 received ade- 
quate follow-up examination and are the 
basis for this article. The ages of the 
patients ranged from 5 to 96 years, with a 
mean of 52 years. There was an equal sex 
distribution, with 30 male and 28 female 
patients. The minimum fellow-up period 
was three months, with a maximum of 26 
months. The average follow-up time was 
9'2 months. 

The 58 patients received treatment to a 
total of 133 lids. 

The location of the treatment areas was 
as follows: right upper lid, 18; left upper lid, 
31; right lateral canthus, one; right lower 
lid, 42; left lower lid, 41. The cause of 
trichiasis in 53 patients was as follows: 
pemphigoid, ten patients; surgery or trau- 
ma, nine; unknown, eight; herpes infection, 
three; entropion (essential), three; blephar- 
itis, three; Stevens-Johnson syndrome, 
three; erythema multiforme, two; chemical 
burn, two; miotic-induced pemphigoid, two; 
epiblepharon, two; and other, six. Ocular 
pemphigoid and previous surgery or trau- 
ma constituted the larges: groups. Four 
other patients undergoing cryosurgery had 
benign lid lesions (two papillomas, one 
hairy nevus, and one hemangioma). One 
patient was treated for multiple basal cell 
carcinomas. Twenty-eight percent of the 
affected patients had undergone previous 
surgical attempts, often multiple, to cor- 
rect trichiasis. All patients with trichiasis 
had undergone previous epilation or elec- 
trolysis. 

All patients were treated with a nitrous 
oxide eyelid probe (Cryomedies MT 650) 
(Fig 1). The broad bevel tip was used for 
extensive lesions; individual lashes were 
treated with the small (Soll) epilation tip. 
After topical anesthesia with propara- 
caine hydrochloride, the area to be treated 
was infiltrated with 275 lidocaine with epi- 
nephrine under the skin and conjunctiva. A 
drop of 2.5% phenylephrine hydrochloride 
was placed in the cul de sac to give further 
vasoconstriction. A thermocouple was 
placed at the level of the fellicle roots. A 
bone plate was used to proteet the globe. In 
the first phase of cryoapplication for tri- 
chiasis cases, the probe was applied until 
—25 °C was reached. This phase took 
approximately 45 s. Thawing to room tem- 
perature was allowed, and then a refreeze 
to —20 °C was accomplished. The lashes in 
the treatment area were then epilated. An 
antibiotic steroid ointment to be applied 
three times a day was generally pre- 
scribed. 

The postoperative reaction was most 
marked at 48 to 72 hours. Patients had 
extensive edema of the lids, sometimes 
extending to the full face and neck (Fig 2). 





Fig 1.—Probe with interchangeable tips. 


Fig 2.—Typical cryotherapy reactior at 48 
hours. 





Chemosis and transudation of extracellular 
fluid with occasional bullae formation was 
present. Despite the clinical appearance, 
patients generally experienced little or no 
pain. 


RESULTS 


One hundred fifteen lids received a 
single treatment of double freeze- 
thaw cryosurgery for trichiasis. One 
hundred four of these, or slightly more 
than 90%, showed loss of lashes in the 
intended area. The five patients with 
other lid lesions (eight eyelids) had 
successful cures with one application, 
with the exception of the patient with 
basal cell carcinoma, who either had 
recurrence or the formation of new 
lesions. This patient was treated to 
—30 °C two times over both eyelids of 
an only seeing eye for multiple basal 
cell carcinoma. The balance of the 133 
lids treated consisted of trichiasis 
requiring a second, third, and in one 
patient a fourth cryoapplication. 

Cryosurgery showed some effeet on 
symblepharon in patients with con- 
junctival shrinkage. Of 19 patients 
with preexisting symblepharon, four 
showed improvement, three had in- 
creased adhesions, and 12 showed no 
change. This last group may actaally 
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Fig 3.—Keratinization secondary to Stevens-Johnson syndrome 


before cryosurgery. 


NONE 





Fig 5.—Hemangioma following unsuccess- 
ful surgical excision and irradiation. 


have benefited from cryosurgery, as 
conjunctival shrinkage disorders gen- 
erally progress with time. 

Six patients with conjunctival kera- 
tinization in addition to trichiasis 
underwent cryosurgery. Four showed 
loss of keratin and a marked reduction 
in foreign-body sensation. One patient 
had dense keratin plaques secondary 
to Stevens-Johnson syndrome (Fig 3). 
Figure 4 shows the supple appearance 
of the conjunctiva more than one year 
after eryosurgery. One patient had no 
change in keratinization, and in one 
case the keratinization seemed ag- 
gravated by intervention. 


Complications and Sequelae 


Of the 133 lids treated, 12 (9%) 
showed evidence of misdirected, aber- 
rant lashes in areas adjacent to the 
initial therapy. This represents eight 
of the 58 patients (14%). One half of 
the patients showing "induction" of 
adjacent trichiasis had conjunctival 
shrinkage preoperatively. It is diffi- 
cult to determine whether this compli- 
cation is a direct result of eryosurgery 
or the natural progression of the 
underlying disease process. The spa- 
tial relationship in some previously 
stable trichiasis eases seems too coin- 
cidental not to ineriminate cryosur- 
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treatment. 





Fig 6.—Hemangioma in Fig 5 one vear after 
cryosurgery. Note accentuation of lid 
notch. 


gery as prompting adjacent trichiasis 
in many instances. 

The other complications appear to 
be directly related to cryosurgery. Fif- 
teen of 58 patients (26%) had adverse 
reactions directly attributable to cryo- 
therapy. The complications in this 
group account for 24 of 133 lids (18%). 
Complications included the following: 
lid notch/necrosis, four; corneal ulcer 
(sterile), three; acceleration of symble- 
pharon, three; severe cryetherapy 
reaction/pseudomembrane, two; cos- 
metie skin depigmentation, two; xero- 
sis, two; cellulitis, one; activation of 
herpes zoster, one; and visual loss, one. 
Some patients had more than one 
adverse effect. If one combines those 
patients with induction of trichiasis 
with those having direct cryesurgery 
complications, the overall complica- 
tion rate increases to 3895 (22 of 58 


patients). This is a rate of 27% per . 


number of lids treated (36 of 133 
lids). 

Lid notching developed in four 
patients. Figure 5 shows a hemangio- 
ma that had previously been irra- 
diated and surgically excised. Note 
the slight degree of lid notching. Fig- 
ure 6 shows the lesion after treat- 
ment. Cryotherapy resulted in a 
marked shrinkage of the hemangio- 
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Fig 4.—Appearance of eyelid seen in Fig 3 one year after 


Fig 7.—Sterile corneal ulcer after cryosur- 
gery. 


‘ma, but alse worsened the lid defect. 


Preexisting lid notches are frequently 
worsened by cryosurgery; de novo lid 
notches are quite uncommon. 

Three patients developed sterile 
corneal ulcers or erosions (Fig 7). 
These generally appeared within six 
weeks of treatment. Fortunately, 
none of these patients had significant 
visual loss from resultant corneal scar- 
ring. 

As noted previously, three of 19 
patients with conjunctival shrinkage 
showed an accelerated course with 
new symblepharon following cryosur- 
gery. It is impossible to determine 
whether this development was entire- 
ly caused by the cryotherapy or by the 
underlying disease. Figure 8 shows a 
female patient whose pemphigoid had 
been stable for several years approxi- 
mately one week after cryotherapy 
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Fig 8.—Patient with pemphigoid one week 
after cryosurgery. 





for trichiasis. Shortly thereafter, she 
experienced extensive symblepharon 
and corneal opacification in her only 
seeing eye (Fig 9). This patient repre- 
sents the only case of permanent 
visual impairment in our series. 

Two patients experienced an ex- 
tremely severe, sterile soft-tissue re- 
action that was thought to far exceed 
the normal, expected response. One 
subject experienced a pathologically 
proved pseudomembrane. Figure 10 
shows marked soft-tissue swelling in a 
young man with Stevens-Johnson syn- 
drome following cryotherapy. His 
clinical appearance improved gradual- 
ly, and he was left with no permanent 
sequelae. 

The only black patients in our series 
both experienced depigmentation, a 
well-recognized complication of eryo- 
surgery (Fig 11) White patients 
usually show some degree of depig- 
mentation as well, but it is unusual for 
this to be cosmetically disfiguring. 
The degree of depigmentation gener- 
ally lessens with time. 

Marked xerosis occurred in two 
patients following cryosurgery; it was 
not present preoperatively. The effect 
of cryosurgery on basic secretion and 
the composition of tear makeup has 
not been well studied. Cellulitis of the 
eyelid occurred in one patient and 
resolved after systemic antibiotic 
therapy. One patient experienced a 
painful reactivation of trigeminal 
herpes zoster immediately following 
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Fig 9.—Rapid acceleration of symblepha- 
ron and corneal opacification following 
cryosurgery (same patient as in Fig 8). 











Fig 12.—Activation of herpes zoster following cryotherapy. 


Complications in Group With Conjunctival Shrinkage 
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eryosurgery (Fig 12). 

In our series, seven patients with 
reconstructed or irradiated lids under- 
went cryotherapy; of these, four had 
complications. Two experienced a lid 
notch, another a partial necrosis of the 
lid margin, and the last showed a very 
mild aggravation of preexisting sym- 
blepharon. 


COMMENT 


The biological effect of cryogenic 
surgery is well known and will not be 
discussed further. Suffice it to say 
that a double freeze-thaw technique to 
a tissue temperature of —20 °C to —30 
°C has been found by a number of 
investigators to be efficacious, with 
minimal side effects.?*7-'2* "These 
authors advocate thermocouple moni- 
toring of tissue temperature and vaso- 
constriction with infiltration of epi- 
nephrine. We recommend that 2.5% 
phenylephrine drops be applied topi- 
cally to the conjunctiva to provide 
further vasoconstriction. 

Cryosurgery has gained popularity 


for the treatment of malignant lid 
tumors. We very rarely use cryosur- 
gery for malignant neoplasms, since 
we cannot condone therapy of poten- 
tially lethal conditions without histo- 
logic control. We recommend micro- 
scopically controlled excision followed 
by reconstruction for eyelid neo- 
plasms.'* The one patient in our series 
treated for basal cell carcinoma had 
multiple lesions in both eyelids of an 
only seeing eye previously treated 
with radiation. This patient had either 
a recurrence or the development of a 
new lesion in the cryosurgically 
treated area. 

In prior eryosurgery reports dealing 
with either eyelid carcinomas or tri- 
chiasis, little mention is made of pos- 
sible complications. Sullivan et al 
mention depigmentation and the re- 
currence of trichiasis. Cicatricia] dis- 
tortion of the eyelid was observed in 
only one case by Zacarian.? Hecht? 
observed one case of lid necrosis and a 
tendency toward lid margin irregular- 
ity. Hypopigmentation was noted as 
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margin irregularity in lids treated for — 


full-thickness tumors, but not in those 
treated for triehiasis. The depigmen- 
tation noted was theught to be revers- 
ible in this and other studies. 

Our complication rate, including 
induction of trichiasis, was 38% of 
patients, or 27% of eyelids. When con- 
sidering complicatiens thought to be 
directly attributable to cryosurgery 
(excluding trichiasis induction cases), 
the rate was 26% of patients or 18% of 
eyelids. In addition to complications 
noted by previous authors, we found 
the adverse effects of corneal ulcer, 
xerosis, cellulitis, activation of herpes 
zoster, and, most importantly, acceler- 
ation of symblepharon formation. 

When analyzing our data, it became 
clear that patients with conjunctival 
shrinkage did poorly. Included under 
this heading were patients with pem- 
phigoid, Stevens-Johnson syndrome, 
erythema multiforme, chemical burns, 
and chronic miotic users who had pem- 
phigoid-like changes. A total of 19 
patients with these diagnoses had 
cryotherapy. Of these, ten of 19 (53%) 
experienced complications directly at- 
tributable to cryotherapy. In addition, 
four of these 19 patients had so-called 
induction of trichiasis. One patient 
had a direct complication as well as 
induction of trichiasis. Therefore, the 
total complication rate was 13 of 19 
patients (68%, Table). 

All other patients treated (39) had 
only five subjects in the definite com- 
plication group (rate, 13%). In addi- 
tion, four of these 39 (10%) had induc- 
tion of trichiasis (overall rate, 23%). 
The difference between this and the 
conjunctival shrinkage group is sig- 
nificant at the P < .005 level, with x? 
analysis (Table). Clearly, most of our 
complications oecurred in the conjunc- 
tival shrinkage group. It is well known 
that any type of surgical intervention 
in these patients carries a significant 
morbidity.'®:'* Therefore, this observa- 
tion is not entirely unexpected. 

The rate of elimination of aberrant 
lashes with a single double freeze- 
thaw technique exceeded 90%. This 
compares favorably with other series. 
Beard and Sullivan reported recur- 
rences in five of 42 patients, for a rate 
of 12952»»5*?5 Frannfelder et al-s 
reported a 71% success rate after a 
single treatment and an 88% success 
rate.after a second session. These 
authors state that success rates have 
improved since employing a double 
freeze-thaw technique. The success of 
cryesurgery clearly exceeds that of 
galvanie or diathermy current. Those 
with experience in both report a recur- 
rence rate ranging from 30% to 50% 
with use of eleetrolysis.*-* 
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tival keratinization have been noted 
by Sullivan et al‘ and more reeently by 
Maumenee? Further work on the 
effect of eryosurgery on conjunctival 
keratinization is clearly needed, but it 
appears that treatment is generally 
advantageous. Our recent experience 
suggests that surgical scraping of the 
keratinized area followed by light 
cryosurgery to the conjunctival sur- 
face is efficacious. Deep or full-thick- 
ness eyelid cryosurgery is not re- 
quired in this condition, and we have 
had good results in treating an addi- 
tional six eyelids with keratinization 
(follow-up time ranging from two to 
12 months) since the completion of 
this study. 

Some might question our category 
of “miotic-induced pemphigoid.” Oph- 
thalmologists were alerted to this 
problem in an article by Patten et al." 
They described two patients receiving 
chronic echothiophate iodide therapy 
who experienced  clinicopathologic 
changes similar to those of ocular cica- 
tricial pemphigoid. Of our patients, 
five were known to be receiving some 
type of miotic therapy. Of these, three 
were treated with echothiophate io- 
dide and had a picture thought to be 
consistent with induced ocular pseudo- 
pemphigoid as described by these 
authors. All of these patients had 
some type of complication. 

Finally, it should be mentioned that 

no cases of epiphora or canalicular 
obstruction were observed after eryo- 
surgery. This is consistent with the 
findings of Sullivan et a]?(»»155:10.3.4 jn 
their clinieal and experimental stud- 
ies. 
Cryosurgery is extremely effective 
in the treatment of trichiasis and 
minor lid lesions, with a first-attempt 
cure rate of more than 90%. It is 
simple and is easily performed on 
outpatients, with reliability if an eye- 
lid cryosurgical thermounit with ther- 
mocouple monitoring is utilized. Con- 
junctival keratinization is generally 
improved and the effect on symble- 
pharon formation is variable. 

Nine percent of lids had misdirected 
lashes in areas adjacent to treatment. 
Whether this is a direct result of 
cryotherapy or the underlying disease 
process is unclear. Complications ap- 
parently caused by cryosurgery were 
seen in 26% of the patients and 
included lid notching or necrosis, 
sterile corneal ulcer, acceleration of 
symblepharon formation, extremely 
severe soft-tissue reaction, skin depig- 
mentation, xerosis, cellulitis, and acti- 
vation of herpes zoster. One patient 
had permanent visual loss. 

Patients with conjunctival shrink- 
age had a direct cryosurgical compli- 
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rate of 13% for all other patients. 
Those with previously reconstructed 
or irradiated lids had more than a 50% 
incidence of complications. The ad- 
verse effects seen in these high-risk 
groups were also more serious than 
those seen in all other patients. De- 
spite the complication rate in these 
high-risk groups, cryosurgery proba- 
bly remains the best technique for 
managing trichiasis in difficult cases 
in which the natural history is also 
poor. We recommend that cryosurgery 
be used conservatively and cautiously 
in patients with conjunctival shrink- 
age or in those with previously recon- 
structed or irradiated lids. 


Nonproprietary Name 
and Trademark of Drug 


Proparacaine hydrochloride—Alcaine, Oph- 
thaine, Ophthetic. 
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Blue Field Entoptic Test 


in Patients With Ocular Trauma 


Stephen H. Sinclair, MD; Michael Loebl, MD; Charles E. Riva, DSe 


e The blue field entoptic test was 
applied to study macular function in 32 
patients with severe ocular trauma and 
markedly reduced visual acuity (6/60 
[20/200] or less) in whom fundus details 
could not be seen initially. This test is 
based on the entoptic phenomenon, 
whereby one can observe one's own leu- 
kocytes flowing in the perifoveal retinal 
capillaries. Twenty of the 21 patients 
(9596) with normal perception of the cor- 
puscles regained a visual acuity of 6/12 
(20/40) or better on follow-up, whereas 
ten of the 11 patients (9196) with abnormal 
test responses had, on follow-up, a visual 
acuity of counting fingers or less. The 
blue field entoptic test is therefore useful 
in prognosticating macular function in 
patients with reduced visual acuity due to 
media opacities secondary to ocular trau- 
ma. 


(Arch Ophthalmol 99:464-467, 1981) 


valuation of the anatomical and 

functional integrity of the macula 
in eyes with reduced visual acuity 
following ocular trauma may be 
extremely difficult when ophthalmo- 
Scopic visualization of the fundus is 
impaired by media opacities such as 
corneal edema or laceration, hyphema, 
fibrinous exudates, membranes, cata- 
ract, or vitreous hemorrhage. It is 
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advantageous for both the ophthal- 
mologist and the patient that the 
extent of functional damage to the 
retina, and especially to the maeula, 
be diagnosed as soon as possible. This 
is of special importance v'hen surgery 
is being considered, either in the early 
or late stage of injury. The diagnostic 
modalities available at present for 
evaluation of the macula in cases of 
media opacities are ultrasonography 
and electrophysiological tests such as 
electroretinography ^ ard visually 
evoked response. Ultrascnography is 
useful in determining the gross struc- 
tural integrity of the posterior seg- 
ment; however, it cannot assess the 
functional status of the macula. Elec- 
troretinography and visually evoked 
response are unreliable in the pres- 
ence of dense media opacities and at 
best provide only gross information 
on retinal and optic nerve function. 

The blue field entoptic test (BFE 
test), which is based on the entoptic 
perception of one’s own leukocytes 
moving in the perifovezl capillaries 
(often referred to as "flying corpus- 
cles"), has been shown to be useful in 
evaluating macular function not only 
when the media are clear, but also in 
the presence of cataract.*? 

We applied the BFE test in patients 
with media opacities resulting from 
severe ocular trauma. The test results 
were correlated with the patients' 
macular pathologic findings and with 
their visual acuity obtained on follow- 


up. 
MATERIALS AND METHODS 


In conducting the BFE tes:, the retina is 
uniformly illuminated with the blue light 


(430 nm) of an entoptoscope. The instru- 
ment we used provides a pupil irradiance 
that can be varied from 0.5 to 18.0 mW /sq 
cm.’ The entoptoscope is held close to the 
patient's eye, in alignment with the visual 
axis. 

The test was conducted in a darkened 
room; both eyes were tested separately, 
beginning with the injured eye, a: the 
lowest light intensity. The patient was 
asked, without leading questions, to 
describe his or her observations. If he did 
not see the blue light or saw it only dimly, 
the light intensity was gradually increased 
until he saw the corpuscles or until the 
maximum level of illumination was 
reached. Patients who saw the corpuscles 
were asked whether the corpuscles were 
present throughout the blue field or wheth- 
er there were areas in which they were 
absent (ie, entoptic scotomas). 

Responses to the BFE test were classi- 
fied as normal if more than 15 corpuscles 
were seen moving throughout the entoptic 
blue field and as abnormal if only a few 
corpuscles were seen, if central or paracen- 
tral entoptic scotomas were present, or if 
no corpuscles were seen despite maximum 
illumination. 

Forty patients with ocular trauma were 
tested on admission to the Massachusetts 
Eye and Ear Infirmary. Included in this 
report are 32 patients who had a visual 
acuity of 6/60 (20/200) or less. In all of 
them, the fundus details were initially not 
clearly visible due to media opacities. Age 
ranged from 7 to 72 years, with an average 
of 24 years. Among these patients, 18 had 
been admitted immediately after trauma; 
the other 14 had been admitted for surgery 
from one week to seven months after inju- 
ry. Patients were followed up for an aver- 
age of four months (range, two to six 
months) after being discharged from the 
hospital. 

In all patients with hyphema, the blood 
filled more than half the anterior chamber 
and usually cleared spontaneously. The 
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Blue Field Entoptic Test Correlations in 32 Cases of Ocular Trauma* 










Initial Blue Field Macular 
Visual Entoptic Pathologic Final Visual 
Patient Diagnosis Acuity Perception Surgery Finding Acuity 
1 Hyphema, HM Normal ye None 6/6 
rridoplegia (20/20) 
k 2 Hyphema HM Normal bade Edema 6/12 


(20/40) 


3 Hyphema, rebleed CF Normal mat None 6/7.5 
(20/25) 





4 Hyphema HM Normal + Edema 6/6 
; (20/20) 

5 Hyphema 6/60 Normal ^c Edema 6/6 
iridodialysis (20/200) (20/20) 



































































trebleed) 
6 Tatal hyphema, LP None e Edema 6/12 
elevated IOP (20/40) 
7 Hyphema CF None L8 Serous elevation and CF 
cyst with RPE leaks 
8 Hyphema 6/90 Abnormal Pye Macular hole and CF 
(20/300) (central choroidal rupture 
$ scotoma) 
! Hyphema, Anterior chamber Total rhegmatogenous LP 
vitreous hemor- irrigation retinal detachment 
rhage, elevated 
IOP 
10 Hyphema, vitreous CF Normal A None 6/6 
hemorrhage (20/20) 
11 Hyphema, vitreous HM ». Normal f) None 6/9 
hemorrhage (20/30) 
12 Corneal laceration, 6/120 Normal Repair of laceration None 6/9 
vitreous hemor- (20/400) (20/30) 
rhage 
Corneal laceration, Normal Repair of laceration, 6/4.5 
cataract ECCE (20/15) 
Corneal laceration, HM Abnormal Repair cf laceration, Rhegmatogenous CF 
Y^ cataract, vit- (central ECCE. vitrectomy, retinal detachment 
reous hemor- scotoma) sclera! buckle 
mage 














Corneal laceration, 6/60 Normal Repair of laceration, 6/601 
iatraocular (20/200) removal of intra- (20/200) 












foreign body, ocular foreign 
hyphema, cata- body 
ract 








Corneal laceration, Repair of laceration, Total rhegmatogenous 
couble perfora- enucleation — retinal detachment 
tion, vitreous 
hemorrhage, 
cataract 


Comeal laceration, Repair of laceration, Total rhegmatogenous 
hyphema, vit- vitrectomy retinal detachment 
reous hemor- 
rhage 

Corneal! laceration, Normal Repair of laceration, 6/9 
cataract, ICCE (20/30) 
hyphema 



































19 Cataract 6/60 Normal ICCE None 6/7.5 
(20/200) : (20/25) 
20 Hyphema, cataract LP Normal ICCE None 6/9 
(20/30) 





Hyphema, cataract Abnormal Macular hole, choroi- 
(central dal rupture 
scotoma) 


Corneal laceration Normal 
(repaired), cata- 


ract 


23 Double perforation 
(repaired), cata- 
ract 
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Patient 


Diagnosis 


Corneal laceration 
(repaired), cata- 
ract, lens dislo- 
cation 


Scleral laceration 
(repaired), cata- 
ract 


Corneal laceration 
(repaired), cata- 
ract, vitreous 
hemorrhage 


Corneal laceration 
(repaired), cata- 
ract, pupillary 
membrane 

Scleral rupture 
(repaired), lens 
dislocation, 
vitreous hemor- 
rhage 

Vitreous hemor- 
rhage 

Double perforation 
(repaired), vit- 
reous hemor- 
rhage, cataract 


Scleral laceration 
(repaired), cata- 
ract, cyclitic 
membrane 

Scleral laceration, 
intraocular for- 
eign body (re- 
paired), vitreous 
hemorrhage 


Initial 
Visual 
Acuity 


6/60 


(20/200) 


6/60 
(20/200) 


6/60 


(20/200) 


Blue Field 
Entoptic 
Perception 


Normal 


Normal 


Normal 


Normal 


Surgery 


Penetrating kerato- 
plasty and mem- 
brane excision 


. Vitrectomy 


Vitrectomy 


Vitrectomy 


Vitrectomy 


Vitrectomy 





Macular 
Pathologic Final Visual 
Finding Acuity 


6/12 
(20/40) 


6/6 
(20/20) 


Total rhegmatogenous 
retinal detachment 


6/12 
(20/40) 


6/12 
(20/40) 


6/9 
(20/30) 

6/12 
(20/40) 


Rhegmatogenous reti- 
nal detachment 


Total rhegmatogenous 
retinal detachment 


* Abbreviations are as follows: IOP, intraocular pressure; HM, hand motions; CF, counting fingers; LP, light perception; NLP, no light perception; ECCE, 
extracapsular cataract extraction; ICCE, intracapsular cataract extraction; RPE, retinal pigment epithelium. 


TPosterior subcapsular cataract. 


No. of Patients 





Distribution of patients according to best 
visual acuity obtained at end of follow-up 
period. Top, Patients with normal blue field 
entoptic test response. Bottom, Patents 
with abnormal response. CF indicates 
counting fingers; HM, hand motions: LP, 
light perception; NLP, no light percep- 
tion. 


iP NUP 


20/15 20 25 30 40 100 200 400 CF HM 


Final Visual Acuity 
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eyes with intraocular foreign bodies, globe 
lacerations, or rupture underwent imme- 
diate foreign-oocy removal and closure. 
Later, anteriar segment reconstruction, 
lensectomy, or vitrectomy was performed 
(Tabie). 


RESULTS 


Response » the BFE test, type of 
injury, visua acuity on admission and 
on follow-up. type of surgery, and 
macular patholagic findings are listed 
for each patient in the Table. Twenty 
of the 21 patients (95%) who had 
normal BFE test responses on admis- 
sion recovered) a visual acuity of 20/40 
or better om follow-up (Figure, top). 
These patierzs were found to have no 
macular pathotogic abnormality or 
only eommc-io retinae. Conversely, 
only one of the 11 patients (9%) with 
abnermal t-st responses regained 
good visual acuity (Figure, bottom). 
Final visual acuity was counting fin- 
gers or less in the remaining ten 
patients in whom severe macular 
pathologie asnermality, usually total 
retinal detaciment, was subsequently 
diagnosed (Tabie). 


COMMENT 


Cerrelatio- ef the results of the 
BFE test with final visual acuity (Fig- 
ure) demonsrates the usefulness of 
the test in evaluating macular func- 
tion when th= macula cannot be exam- 
ined ophthazmescopically. These re- 
sults are sim lar to those of a previous 
study in which the BFE test was 
administerec preoperatively in a se- 
ries of patients undergoing cataract 
extraction.’ 

The only »atient (case 6) with an 
abnormal BE test response who 
regained god vision had a total 
hyphema with intraocular pressure of 
45 mm Hg. When retested two days 
later, after Sontaneous retraction of 
the dense cbt over the pupil and a 
decrease in FOP, he gave a normal 
response and en follow-up was ob- 
served to hawe cnly mild edema of the 
macula and a visual acuity of 6/12 
(20/40). His mitial failure to perceive 
the corpuscles may be due to either 
the elevated OP or the solid clot, with 
total hyphema covering the pupil, or 
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both. The only other patient with 
markedly elevated IOP (case 9), sec- 
ondary to hyphema and vitreous 
hemorrhage, also had an abnormal 
test response. Unfortunately, this 
case could not help us to assess the 
effect of elevated IOP on the percep- 
tion of the corpuscles in czses of 
hyphema, since the patient fziled to 
perceive them even after irrigztion of 
the hyphema and reduction of the IOP 
to normal level. On follow-up exami- 
nation, the vitreous hemorrhage had 
cleared, but a total retinal detaehment 
was observed. An experimentally in- 
duced acute elevation of IOP has been 
shown to slow the corpuscles marked- 
ly* and to make their perception diffi- 
cult if not impossible.' The high IOP 
seems the most likely explanation for 
the abnormal response in case 5, since 
in all other patients with various trau- 
matic media opacities, the entopto- 
scope seemed to provide adequate illu- 
mination. This may not be the case, 
however, if there is a total dense 
hyphema with a pupillary dot. We 
suggest that such patients, especially 
those who also have elevated JOP, be 
retested repeatedly as the IOP de- 
creases and the clot retracts. 

The only patient with a normal test 
response who did not regain good 
vision (case 15) had, on follow-up, pos- 
terior subcapsular opacities, which 
explains a visual acuity of 6/50 (20/ 
200) in the absence of macular patho- 
logic abnormality. In the two patients 
with macular holes (patients 21 and 8, 
who also had a choroidal rupture), the 
central location of the entoptie scoto- 
ma corresponded to the location of the 
lesion. This confirms the previously 
found correlation between macular 
pathologic abnormalities and location 
of entoptic scotomas.' Patient 21 
reported a central entoptic scotoma 
but saw the corpuscles in the nasal 
paracentral area. This observation 
corresponded precisely to the Amsler’s 
grid findings after cataract aspira- 
tion, namely, a temporal paracentral 
absolute scotoma adjacent to an area 
of distortion of the grid and a nasal 
arc of undisturbed grid. These obser- 
vations also corresponded to the loca- 


tion of the fundus abnormality, name- 
ly, a macular hole with a halo of 
retinal detachment. The point of fixa- 
tion, determined with a visuoscope, 
was inferotemporal, at the junction of 
attached and detached retina. 

The prognostic value of the BFE 
test in eyes with traumatic macular 
edema is comparable with that found 
in eyes with cystoid macular edema 
after senile cataract extraction, in 
which normal BFE test results were 
associated with a return of good visual 
acuity when the edema resolved. 

This study indicates the usefulness 
of the BFE test in prognosticating 
macular function in patients with 
reduced visual acuity due to media 
opacities secondary to severe ocular 
trauma. In such patients, in whom the 
posterior pole cannot be adequately 
visualized, normal BFE test results 
indicate that there is little or no macu- 
lar damage and that the potential for 
good vision exists once the media opa- 
cities are eliminated either sponta- 
neously or surgically. Conversely, fail- 
ure to perceive the corpuscles (except 
in cases of high IOP or total hyphema 
with a dense clot in front of the pupil) 
indicates severe damage to the macu- 
la, usually retinal detachment, with a 
poor prognosis for regaining good 
vision. 

The test is noninvasive and simple. 
It can be performed by a technician 
and requires minimum patient eooper- 
ation. 


This study was supported by Publie Health 
Service training grant EY-00089 (Dr Sinclair) 
and Research Career Development Award EY- 
00120 (Dr Riva). 
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Congenital X-Linked Incomplete Achromatopsia 


Evidence for Slow Progression, Carrier Fundus Findings, and Possible 
Genetic Linkage With Glucose-6-Phosphate Dehydrogenase Locus 


Jay A. Fleischman, MD, Francis E. O'Donnell, Jr, MD 


e Twenty-nine members of a black 
kindred with congenital X-linked incom- 
plete achromatopsia were examined; nine 
affected males and seven carrier females 
were identified. The new findings of 
importance are the following: (1) this con- 
genital disorder is a slowly progressive 
abiotrophy, with progressive macular 
scarring and cone dysfunction, rather 
than a stationary anomaly; (2) carrier 
females sometimes can be found by oph- 
thalmoscopic and fluorescein angio- 
graphic abnormalities in the macula; and 
(3) genetic linkage studies give evidence 
against linkage with the locus for the Xg 
blood group, but they suggest possible 
linkage with the glucose-6-phosphate de- 
hydrogenase locus. 

(Arch Ophthalmol 99:468-472, 1981) 


[ncomplete achromatopsia is a rare 

congenital cone dysfunction syn- 
drome. The disorder has also been 
called atypical monochromatism, in 
contrast to typical or rod monochro- 
matism. It is inherited as an autoso- 
mal recessive or X-linked trait. There 
are at least two clinically distinct 
types of autosomal recessive incom- 
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plete achromatopsia, but X-linked 
incomplete achromatopsia seems to be 
a homogeneous disorder. Special spec- 
tral sensitivity studies of several fam- 
ilies with X-linked incomplete achro- 
matopsia have shown that the blue 
cone mechanism and rod function are 
preserved; therefore, in recent years 
the condition has been called “blue 
cone monochromatism.”*” 

Clinical descriptions of X-linked 
incomplete achromatopsia usually de- 
scribe subtle, if any, alterations of the 
ophthalmoscopic appearance of the 
fovea and subjacent retinal pigment 
epithelium (RPE) in affected males 
and no ophthalmoscopic abnormalities 
in carrier females." The condition 
has been assumed to be a stable, non- 
progressive, developmental anomaly 
affecting red and green cone function 
and/or structure. Linkage data have 
not been reported. 

In this article, we describe our clini- 
eal study of a large black kindred with 
incomplete X-linked achromatopsia. 
We found evidence that the disorder is 
a slowly progressive abiotrophy, that 
some carrier females show ophthal- 
moscopie abnormalities, that the dis- 
order is probably not linked to the Xg 
blood group locus, and that it may be 
linked to the glucose-6-phosphate de- 
hydrogenase (G6PD) locus. 


FAMILY STUDY 
Affected Males 


The main clinical features are given in 
Table 1. Of a total of 29 family members 


available for examination, nine affected 
males were examined. Their ages ranged 
from 11 to 60 years. All affected males had 
a history of subnormal visual acuity and 
color vision impairment for as long as they 
could recall. Most described slight photo- 
phobia, or light aversion, and said that 
nighttime vision was better than daytime 
vision. A few patients were thought by 
their mothers to have had nystagmus in 
infancy. Three older patients (II-3, II-8, 
and III-9) said that there had been gradual 
worsening of their visual acuity and color 
vision during the years. 

The visual acuity varied between 20/60 
and 20/400, and it generally corre.ated 
with age. The refraction varied from 
slightly hyperopic to moderately myopic; 
the astigmatic correction never exceeded 2 
diopters. The pupils reacted normaly to 
light stimulation. 

The ophthalmoscopic findings corre.ated 
approximately with age. The funci of 
patients III-8 (34 years old), III-21 (20 
years old), IV-2 (14 years old), and IV-18 
(11 years old) were remarkable for an 
irregularly hyperpigmented foveal area 
(Fig 2). The fundi of two patients in the 
same age group, namely patients IV-1 (16 
years old) and IV-3 (12 years old), were 
further characterized by a ring-shaped 
area of RPE hypopigmentation (window 
defects on fluorescein angiography) within 
the area of RPE hyperpigmentation (Fig 3) 
at the fovea. The fundi of three .older 
patients, II-3 (60 years old), II-8 (55 years 
old), and III-9 (32 years old), showed nctice- 
able RPE atrophy and hyperpigmentation 
(Fig 4 and 5). Fine striae in the sensory 
retina, radiating from the central scarring, 
were visible. Fluorescein angiography sug- 
gested loss of choriocapillaris perfusion in 
the macula of the oldest patient (II-5), 60 
years old. Though this patient's bilateral 


Incomplete Achromatopsia—Fleischman & O'Donnell 


lesions resemble old toxoplasmosis scars, 
this probably represents a final common 
pathway appearance of end-stage RPE, 
choriocapillary, and sensory retinal de- 
struction. The visual fields by Goldmann 
perimetry were generally normal, but the 
tangent screen fields had central scotomas 
in patients II-3, III-21, IV-2, and IV-1. 

Color vision test using the Farnsworth 
100-hue test showed completely absent col- 
or diserimination in three older patients 
(II-3, 11-8, and II-9). The younger patients 
had error scores greater than 400, and 
these scores roughly correlated with age. 
With the exception of the three completely 
achromatic patients, all patients managed 
to identify at least one of the demonstra- 
tion or test plates of the pseudoisochromat- 
ie test. 

Thresholds were measured in the dark- 
adapted eye every 10°, from the 50° nasal 
to the 80° temporal fields, using a 1.1? 
achromatic circular stimulus. This scotopic 
profile was at the upper limits of normal 
except in the foveal areas, where it was 
elevated about 1 logarithm unit. The elec- 
troretinograms showed absent photopic 
response and mildly reduced scotopic 
response to single flashes of white light in 
all tested males (patient II-8 was unavaila- 
ble for eleetroretinographic study). 


Carrier Females 


Five obligate carrier females were 
examined (II-11, III-14, III-17, III-18, and 
III-19). In addition, two carrier females 
(IV-10 and IV-20) were discovered on the 
basis of ophthalmoscopic abnormalities. 
The visual acuity and color vision (100-hue) 
test results did not indicate carrier 
females. However, three carrier females 
were unilateral high myopes (III-17, IV-10, 
and IV-20). These eyes were excluded from 
further study. 

Ophthalmoscopic examination showed no 
foveal abnormalities in patient II-11, an 
obligate carrier. There was mottling of the 
macula lutea pigment, with tiny disconti- 
nuities in the reflex, in two carrier females 
(III-17 and IV-10) (Fig 6). In addition, in 
these two patients and four others (III-14, 
III-18, III-19, and IV-20), the foveal RPE 
had a mottled appearance (Fig 7). This was 
due to a mixture of RPE hypopigmenta- 
tion and rust-colored hyperpigmentation. 
Fluorescein angiography was performed 
on two of these patients (III-14 and III-16), 
and it demonstrated window-like defects 
in the foveal RPE (Fig 7). In both patients, 
the eapillary-free zone seemed unusually 
large. 

Three carrier females were available for 
electrophysiologic study (III-14, III-17, and 
IT-18). In all three patients, the photopic 
response was slightly reduced in ampli- 
tude, the 30-Hz flicker response was one 
half normal, and the scotopic response was 
normal. 


LINKAGE STUDY 


Four matings (offspring of carriers 
III-2, I1-6, III-14, and II-11) were informa- 
tive and were analyzed for possible linkage 
with the Xg blood group locus. The matings 
were classified and the logarithm of the 
odds scores, corrected for ascertainment 


Ld ec 


Arch Ophthalmol—Vol 99, March 1981 


















*RPE indicates retinal pigment epithelium. 





Table 1.—Clinical Data of Affected Males With X-Linked Incomplete 
Achromatopsia 


Average 
Visual Acuity Error Score, 

Patient/ — Farnsworth 
Age, yr OD OS Foveal Appearance* 100-Hue Test 
IV-18/11 20/80 20/60 Hyperpigmentation 686 
IV-3/12 20/200 20/200 Ring of RPE hypopigmentation 535 

and surrounding hyperpig- 

mentation 
IV-2/14 20/80 20/80 Hyperpigmentation 404 
IV-1/16 20/100 20/100 Ring of RPE hypopigmentation 575 

and surrounding hyperpig- 

mentation 
IIl-21/20 20/80 20/80 Hyperpigmentation 794 
IIl-9/32 20/200 20/200 Moderate RPE atrophy with fo- Complete 

cal RPE hyperpigmentation achromatopsia 
IlI-8/34 20/100 20/100 Hyperpigmentation 886 
1l-8/55 20/400 20/400 Extensive RPE atrophy and hy- Complete 

perpigmentation achromatopsia 
Il-3/60 20/400 20/400 Extensive RPE atrophy ane hy- Complete 

perpigmentation achromatopsia 
































Fig 1.—Pedigree of black kindred with X-linked incomplete achromatopsia. Box indicates 


affected male; circle, carrier female; x, person examined; + , person who had died; and 
A, B, and S, glucose-6-phosphate dehydrogenase isoenzymes. 


bias, derived from tables by Edwards." 
The probability of linkage was negative for 
all recombination fractions (Table 2). In 
contrast, two matings (offspring of III-7 
and III-14) were informative (Fig 1) and 
were analyzed for possible linkage with the 
G6PD locus (Table 2). Because the number 
of test subjects is so few, the statistical 
confidence limits are quite bread. Nev- 


ertheless, the positive lod scores are nota- 
ble. Further details of the linkage study 
are published eisewhere. 


COMMENT 


This study adds three important 
observations regarding this extremely 


Incomplete Achromatopsia—Fleischman & O'Donnel! 469 





ET TV. -- 





TOUS PO Mata 2o fice 


Fig 2.—Patient Ill-21 (20 years old), affected male. Right 
fovea showing irregular hyperpigmentation. 





Fig 4.—Right fovea of patient III-9, affected male, showing 
noticeable retinal pigment epithelial (RPE) atrophy with 
focal RPE hyperpigmentation. 





Fig 6.—Patient IV-10, carrier female. Left foveal area 
appears ''moth-eaten" because of abnormal macula 
lutea. 





— 
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Fig 3.—Patient IV-1 (16 years old), affected 
male. Left, Left fovea shows ring of hypo- 
pigmented retinal pigment epithelium 
(RPE) bordered by hyperpigmented RPE. 
Right, Fluorescein angiogram shows win- 


rare condition. First, X-linked incom- 
plete achromatopsia seems to be a 
slowly progressive abiotrophy rather 
than a stable, congenital anomaly. 
This concept was first suggested by 
Feiock et al'* when they reexamined 
an affected male with X-linked incom- 
plete achromatopsia. They found 
slight worsening of visual acuity and 
color vision during a 12-year follow-up 
period, and pigmentary changes had 
developed in the foveae. Although this 
report does not document the natural 








- 
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Ji in RPE. : : ; 
dow-like defects in RPE history of the disease in the same 


patient, there is substantial indirect 
evidence of its progressive nature. 
Historically, our older patients re- 
ported a slow decline in visual acuity 
and color visien. There was some vari- 
ation in the severitr of involvement 
and macular scarring among patients 
of similar age, but, in general, com- 
parison of affected men in relation to 
age showed more noticeable impair- 


Table 2.—Lod Scores for Linkage 
Analysis Between Locus for X-Linked 
Incompiete Achromatopsia 
and Loci for Xg Blood Group 
and G6PD Enzyme* 





Fig 5.—Patient Il-3 (60 years old), affected 
male. Left, Left macula, with severe retinal 
pigment epithelial (RPE) atrophy and jet- 
black RPE hyperpigmentation. Fine retinal 
striae are visible inferiorly. Right, Fluores- 
cein angiogram suggests loss of chor oca- 
pillaris perfusion. 






Test Loci- 
Lod Scores 






Recombination 
Fraction G6PD 









*G6PD indicates glucose-6-phosphate 
dehydrogenase. . 


Fig 7.—Patient Ill-17, carrier female. Left, 
Left fovea, showing mottled macula lutea 
appearance. Center, Right fovea, red free, 
showing mottled macula lutea. Right, 
Right fovea. Fluorescein angiogram shows 
enlarged capillary-free zone and window 
defects in retinal pigment epithelium. 
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ment of visual acuity, more advanced 
macular scarring, and more severe 
color vision deficits in older men. A 
previous study only indirectly hinted 
at the possibility that X-linked incom- 
plete achromatopsia could evolve into 
complete achromatopsia.* Three of our 
older patients had complete achroma- 
topsia. Also, the age-related abnormal 
macular appearance suggests that the 
pathogenesis of X-linked incomplete 
achromatopsia is not simply a stable 
developmental anomaly, but rather 
that slow progressive dysfunction and 
destruction of retinal elements also 
occurs. Therefore, our findings sup- 
port the concept that X-linked incom- 
plete achromatopsia is a slowly pro- 
gressive abiotrophy, as first sug- 
gested by Feiock et al." The clinical 
importance of these findings is that 
postnatal treatment to prevent fur- 
ther progression may be possible in 
the future. 

Second, some carrier females have 
ophthalmoscopic and fluorescein an- 
giographie abnormalities in the foveal 
region. Previous studies described 
a normal ophthalmoscopie appear- 
ance*'* and inconsistent flicker elec- 
troretinographic abnormalities.'^'? In 
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this study, most but not all of the 
carrier females had an abnormal fo- 
veal appearance. Fluorescein angiog- 
raphy sometimes showed window- 
type defects in the RPE at the fovea. 
Electrophysiologic tests confirmed re- 
duced flicker amplitudes.'* The clinical 
implications for prospective genetic 
counseling are that sisters and aunts 
of affected men should be examined 
ophthalmoscopically, angiographical- 
ly, and electrophysiologically. Failure 
of these tests to consistently detect 
carrier females is probably due to the 
vagaries of lyonization of the X chro- 
mosome. 

Third, linkage studies support non- 
linkage with the Xg blood-group locus 
and suggest possible linkage with the 
G6PD locus. The only previous study 
(J. Opitz et al, unpublished data) did 
not seem to suggest linkage with the 
Xg locus and X-linked incomplete 
achromatopsia. Our data support their 
negative finding; the combined re- 
sults will be published elsewhere. On 
the other hand, our data do suggest 
that the locus for the G6PD enzyme 
and X-linked incomplete achromatop- 
sia may be linked. This is an intrigu- 
ing possibility because it has patho- 
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genetic implications. Specifically, it 
supports the theory of the pathogene- 
sis of X-linked incomplete achroma- 
topsia advanced by Alpern.’* He 
believes that the disorder is the result 
of simultaneous inheritance of prota- 
nopia and deuteranopia. The latter 
two conditions are known to be very 
closely linked to the locus for the 
G6PD enzyme and to each other.'* The 
clinical importance of the linkage data 
is that intrauterine diagnosis may 
someday be a consideration in appro- 
priate pedigrees. 

One question that is not answered 
by this study is whether X-linked 
achromatopsia is a heterogeneous dis- 
order. That is, are some cases of 
X-linked incomplete achromatopsia 
caused by blue cone monochromatism 
and are other cases owing to some 
other cause? Not every affeeted male 
in a family with X-linked incomplete 
achromatopsia can be shown to nave 
intact blue cone function.* Although 
we were unable to prove that the blue 
cone mechanism was intact in the two 
young teenaged males available for 
testing, we believe this family does 
have classic X-linked incomolete 
achromatopsia. 
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Surgical Technique 


Keratoplasty Suturing Hard Contact Lens 


Henry Gelender, MD 


€ A suturing hard contact lens used 
intraoperatively ‘or penetrating kerato- 
plasty helps stabilize the donor tissue and 
maintairs a controlled anterior chamber. 
It offers improved tissue control during 
suturing of the graft. This minimizes 
manipulation of the donor tissue and pro- 
tects the endothelium from contact with 
intraocusar structures. 

(Arch Ophthalmol 99:473-474, 1981 ) 


are m minimizing surgical trauma 

durng peretrating keratoplasty 
should de direeted to protecting the 
corneal endothelium from excessive 
abrading contaet to intraocular struc- 
tures, This is particularly important in 
phakic and pseudophakic grafting 
where the endcthelium may be trau- 
matizec by the patient’s natural lens 
or an iatraocular lens, possibly com- 
promising graf- viability. A surgical 
techniqae is described to assist the 
suturing of ar oversized graft, to 
maintam the arterior ehamber, and to 
minimize surgi-al trauma to the cor- 
neal endothelium. This technique in- 
volves tne use cf a specially designed 
suturing hard eontact lens for graft 
stabilization during surgery. 


THE CONTACT LENS 


The su-uring hard contact lens is special- 
ly desigred to assist the operative proce- 
dure in penetrating keratoplasty. The lens 
involves modifyirg a hard contact poly- 
methylmethacrylate lens to allow for a 
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broad area of contact to both the donor 
tissue and recipient cornea. A large-diame- 
ter lens with a flat base curve facilitates 
this broad contact. A wedge-shaped defect 
is created in the lens providing a window 
exposure to the wound for suturing (Fig- 
ure). This contact lens can be gas sterilized 
and is therefore reusable. 


SURGICAL TECHNIQUE 


After determining the appropriate size 
of the recipient cornea for transplantation, 
a donor cornea 0.5 mm larger than the 
recipient bed is prepared using a corneal 
punch technique. The host cornea is then 
removed by trephine and scissors. Lens 
extraction, intraocular lens implantation, 





anterior vitrectomy, or other manipulation 
is then performed appropriate to the par- 
ticular surgical procedure. The donor tissue 
is then placed into the recipient bed for a 
snug fit. A small air bubble is trapped in 
the anterior chamber te separate the cor- 
neal endothelium from intraocular struc- 
tures, especially an intraocular lens. 

The suturing hard contact lens is placed 
over the cornea with the wedge defect 
exposing an area of the wound. The contact 
lens placement stabilizes the donor cornea 
and helps maintain the anterior chamber 
with an air bubble. It also assists in align- 
ing the graft tissue to the host with an 
even distribution within the wound. A sin- 
gle interrupted No. 10-0 nylon suture is 
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Suturing hard contact lens stabilizes donor tissue in its recipient bed as suture is placed 
in wound through window opening of contact lens. Air bubble maintains anterior 
chamber and protects endothelium from contact with intraocular structures. 
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then carefully placed in the exposed wound 
through the wedge of the contact lens. The 
tissue edge is gently grasped with forceps 
without opening the wound to minimize 
the risk of losing the anterior chamber air 
bubble. The epithelial edges of the wound 
are aligned and the needle itself follows a 
midstromal course during passage. A deep 
suture may distort the wound and cause 
excessive tissue movement and chamber 
loss. 

The assistant may further stabilize the 
contact lens during suturing by gently 
applying pressure on the surface of the 
contact lens. The contact lens is then 
rotated 180? and a second interrupted 
suture is similarly placed. Additional inter- 
rupted sutures are placed for a total of 12 
sutures by rotating the contact lens and 
suturing the appropriate exposed wound. 
The anterior chamber is maintained 
throughout this procedure and the small air 
bubble is not lost. A continuous 12-bite, 
running No. 10-0 nylon suture is then inter- 
placed between the interrupted sutures. 
After the last pass of the running suture is 
placed, the contact lens is removed and the 
suture is tied securely. A razor blade knife 
is used to trim excess suture from the 
knots. The knots are left unburied and 
externalized to facilitate future suture 
removal. The interrupted sutures are 
removed at the slitlamp approximately 


— four to eight weeks postoperatively, and 


the running suture is left in place for a 
minimum of six months. 


COMMENT 


A modified soft contact lens has 
previously been described for kerato- 
plasty suturing by Kramer and Ste- 
wart.' However, that lens was soft and 
offered less stability to the donor tis- 
sue than the hard contact lens herein 
described. Furthermore, the soft con- 
tact lens tends to dry under the heat 
of the operating microscope, causing 
it to eurl and lose its support. The hard 
contact lens will not dry and therefore 
maintains its shape throughout sur- 
gery. The hard contact lens is reus- 
able. It can be gas sterilized and dry 
packaged for storage, thereby as- 
sisting the operating roem personnel 
in easy handling of the lens. This 
avoids the potential problems inher- 
ent in soft contact lens sterility and 
wet package storage. 

A surgical technique is described 
that uses donor tissue 0.5 mm larger 
than the recipient bed. The oversized 
graft assists in maintaining the ante- 
rior chamber and minimizing poten- 
tial contact to intraocular structures. 
In addition, an oversized graft fits 
into the recipient cornea with a snug 
fit. Loose suturing of the wound is 
therefore possible while still main- 
taining a sealed wound. Such loose 


CORRECTION 


suturing distorts the anterior curva- 
ture of the cornea less and may reduce 
the astigmatism from tight suturing. 
Furthermore, oversized donor graft- 
ing has been advocated to increase 
anterior chamber depth postopera- 
tively. This may reduce the problem 
of peripheral anterior synechiae for- 
mation, iris to the wound, secondary 
glaucoma, and endothelial contact to 
an intraocular lens. However, difficul- 
ty may be encountered in the surgical 
technique of suturing such an over- 
sized graft. The large tissue size has a 
tendency for override of the wound 
and collapse of the chamber. The tech- 
nique herein described, using the 
suturing hard contact lens, assists the 
surgeon by supporting the tissue as it 
is sutured and offers improved tissue 
control during surgery. 


The contact lens can be obtained from Paris 
Softsite Contact Lens Inc, Coral Gables, Fla. 
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Words Omitted.—In the article entitled “Therapy of Endogenous Fungal Endoph- 
thalmitis: Miconazole or Amphotericin B for Coccidioidal and Candidal Infection,” 


published in the July 1980 ARCHIVES (98:1216-1220), the third sentence of the third 
paragraph should have read as follows: “Its major drawback is that, despite initial 
susceptibility of most strains of Candida and Cryptococcus to the drug, resistance 
develops quickly in vitro and may occur in vivo." 





474 Arch Ophthalmol—Vol 99, March 1981 


=, : 


Keratoplasty Suturing—Gelender 


Laboratory Sciences 


Human Biochemical Components 


in Retinoschisis and Detachment 


Stephen S. Feman, MD; J. Stevens Andrews, PhD; Maurice James, MD; Thomas Leonard-Martin, MA 


e Degenerative retinoschisis and rheg- 
matogerous retinal detachment are disor- 
ders tha: originate in the peripheral part of 
the retina. Both of these disorders are 
associated with biochemical processes 
that result in the finding of metabolic 
products within fluid-filled spaces. An 
attempt at biochemical differentiation of 
these two retinal disorders is described. 
Cholesterol, phospholipids, and proteins 
were present in the fluid samples, but 
low-density lipoproteins were not found. It 
is suggested that the cholesterol-to-phos- 
pholipid ratio. may reflect the degree of 
retinal cellular destruction. 

(Arch Ophthalmol 99:475-477, 1981) 


[Degenerative retinoschisis is pres- 
ent in approximately 1% of the 
population.’ This degeneration can 
progress to the point of causing 
breaks in the retina and lead to the 
formation of rhegmatogenous retinal 
detachments.’ The clinical features 
of degenerative retinoschisis have 
been examined, and the histopatho- 
logic and histochemical findings of 
such eyes have been reported. 
However, to the best of our knowl- 
edge, 2 biochemical analysis of the 
fluid fcund within the retinoschisis 
cavity has not been performed. 

Our laboratory has been studying 
the bicchemical components of the 
subretinal fluid obtained during rheg- 
matogenous retinal detachment re- 
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pair. When a specimen from a patient 
with rhegmatogenous retinal detach- 
ment secondary to degenerative reti- 
noschisis became available, it offered 
a unique opportunity. The following 
examination was performed to deter- 
mine whether the subretinal fluid 
components may be differert in a 
patient with degenerative retinoschi- 
sis as compared with those in a patient 
with a more typical rhegmatogenous 
retinal detachment. 


REPORT OF CASES 


Case 1.—A 61-year-old woman had a 
three-week history of decreased vision in 
the left eye at the time that she was 
referred to the Vanderbilt University 
Department of Ophthalmology, Nashville, 
Tenn. She had hyperopia, astigmatism, and 
degenerative retinoschisis in each eye. For 
these reasons, she had been followed up by 
her ophthalmologist with examinations at 
yearly intervals. 

At the time of our examination, this 
patient had a visual acuity of 6/5 in the 
right eye and of 6/60 in the left eye. A 
degenerative retinoschisis involving the 
inferotemporal quadrant of her right eye 
did not extend posterior to the equator. 
However, a degenerative retinosehisis in 
the left eye was associated with a rhegma- 
togenous retinal detachment. The retinos- 
chisis had several small inner-retinal-layer 
breaks and one large break in the outer 
retinal layer, which had rolled edges (Fig 
1). The outer layer was separated from the 
retinal pigment epithelium by subretinal 
fluid; this retinal detachment involved 
more than two thirds of the retina. 

The next morning, the patient was taken 
to the operating room for retinal detach- 
ment repair. Cryotherapy was performed 
to the margins of the outermost retinal 
break, a scleral buckle was fashioned to fit 
the outer-layer break, and the subretinal 
fluid was drained. Postoperatively, the 


patient fared well, with visual acuity 
returning to within two lines of the level 
recorded before the omset of her detach- 
ment. 

CASE 2.—A 66-year-old woman had had a 
history of decreased vision in her left eye 
for approximately three weeks. At the time 
of her initial visual symptoms, she was 
seen by her regular physician. A detailed 
evaluation of her hematologic status and 
cardiac function was performed before she 
was referred te an ophthalmologist. 

When first seen at the Vanderbilt Uni- 
versity Hospital, this woman had 6/9 visual 
acuity with her right eye and counting 
fingers visual acuity at 50 cm with her left 
eye. The left eye had a large rhegmatoge- 
nous retinal detachment with a single 
horseshoe tear. She was taken to the oper- 
ating room on the morning of hospital 
admission, and a retinal detachment repair 
was performed. This operation included 
cryotherapy to the margins of the retinal 
tear, scleral buekle formation with an epi- 
scleral sponge, and drainage of subretinal 
fluid. Postoperatively, a demarcation line 
split the middle of her fovea, and the 
postoperative improvement of visual acui- 
ty stopped at the level of 6/18. 


METHODS 


After measuring the total volume of 
each sample, the subretinal fluid samples 
were centrifuged at 12,000 g for three 
minutes. Each supernatant fluid sample 
was collected separately and was treated 
according to the following protocol. 

Two 25-uL aliquots from each superna- 
tant fluid fraction were prestained with 
Sudan black B and subjected to polyacryl- 
amide gel electrophoresis at alkaline pH. 
One gel tube was used to record the pres- 
ence of lipoproteins and their distribution, 
while the other gel tube was overstained 
with Coomassie blue for total protein eval- 
uation. 

After protein estimation on a small ali- 
quot,® the remainder of each supernatant 


-— 


Arch Opnthalmol—Vol 99, March 1981 Retinoschisis and Detachment—Feman et al 475 





Fig 1.—Case 1. Series of small holes are 
inner-layer breaks, and outer-layer break 
has thickened and rolled edge. 


fluid sample was extracted in the following 
manner. Each sample had an addition of 17 
mL of methyl alcohol, from which an ali- 
quot was removed for dry-weight estima- 
tion. Subsequently, another 34 mL of chlo- 
roform was added to the sample. The dif- 
ference between the total protein weight 
and the dry weight was then estimated to 
determine the low-molecular-weight or- 
ganie compounds and salts present within 
the supernatant fluid sample. 

Each of the supernatant fluid samples 
was then filtered through a sintered-glass 
funnel, and the filtrates were stored at 
—20 ?C. Filtrate samples were thawed and 
refrozen three times and evaporated in a 
vacuum. The dry residue was taken up in a 
small volume of chloroform-methyl alcohol 
(2:1) and transferred to an acid-washed 
vial. The vial contents were evaporated in a 
stream of nitrogen and redissolved in a 
small volume of chloroform-methyl alcohol 
mixture (19:1) that had been equilibrated 
with water. A small aliquot of each solution 
was then used to establish the filtrate dry 
weight. The remainder of the crude lipid 
extracts were applied to gel fractionating 
columns. The purified lipid fractions were 
then collected free of contaminants.’ After 
solvent removal on a rotary evaporator and 
transfer of the purified lipid samples to a 
known volume of chloroform-methyl alco- 
hol (2:1), another aliquot of each was taken 
for total lipid dry-weight measurement. 

The purified lipid samples were chemi- 
cally assayed for total cholesterol* and lipid 
phosphorus content.*' Micrograms of 
phosphorus were converted to micrograms 
of phospholipid by multiplication by a fac- 
tor of 25. 


RESULTS 


Low-density lipoproteins, common 
components of human blood that are 
not found in human aqueous," were 
evaluated in these samples. Three 
electrophoretic gel rods are seen in the 
photograph (Fig 2). The rod on the left 
contains human subretinal fluid from 
the rhegmatogenous retinal detach- 
ment in case 2. The middle gel rod is a 
serum sample from case 2 diluted five- 
fold and run at the same time and 
under the same conditions; this repre- 
sents a positive control. In the positive 
control rod, three major bands can be 
seen that represent high-density lipo- 





Fig 2.—Electrophoresis on 3% polyacryl- 
amide gel of human rhegmatogenous reti- 
nal detachment subretinal fiuid from case 
2 (left), human serum diluted fivefold from 
case 2 (center), and human subretinal 
fluid from rhegmatogenous retinal detach- 
ment and retinoschisis in case 1 (right). 


proteins on the bottom, low-density in 
the middle, and very low-density lipo- 
proteins at the top. The rod on the 
right contains human subretinal fluid 
from patient 1, the patient with rheg- 
matogenous retinal detachment and 
retinoschisis. The presence of low- 
density lipoproteins has been used by 
our laboratory as a biochemical mark- 
er to determine whether the subreti- 
nal fluid sample has been contami- 
nated by blood products. Low-density 
lipoproteins can be found within the 
subretinal fluid if the fluid drainage 
has been associated with choroidal 
hemorrhage or if there is extensive 
cryotherapy and delayed subretinal 
fluid drainage after cryotherapy. 

The concentration of protein in the 
retinoschisis fluid was 22.9 pg/pL, 
while the protein concentration in the 
nonretinoschisis subretinal fluid was 
2.9 ug/uL. The cholesterel concentra- 
tion in the retinoschisis subretinal 
fluid was 200 ywg/mL, and the 
cholesterol concentration in the 
nonretinoschisis subretinal fluid was 
18 ug/mL. The phospholipid concen- 
tration in the retinoschisis subretinal 
fluid was 100 pg/mL, and the phos- 


pholipid concentration in the nonreti- 


noschisis subretinal fluid was 19 ug/ 
mL. 

The subretinal fluid proteins of the 
patients with and without retincschi- 
sis behaved similarly during electro- 
phoresis. Both samples had the same 
number of peaks and the same loca- 
tion of protein bands as measured 
from the origin. There was, of course, 
a discernible difference in the size of 
the peaks because of the eightfold 
greater protein concentration in the 
fluid obtained from patient 1. Dry- 
weight values, corrected for proteins, 
were essentially the same (11.6 and 
13.0 ug/mL) in both subretinal fluid 
samples. 


COMMENT 


These two patients were compared 
because of many nonophthalmic simi- 
larities. They were both women, with- 
in one year of age of one another, and 
had lived the preceding 30 years in 
small farming communities within 80 
miles of Nashville. Their medical his- 
tories were not different except for 
the years of their pregnancies, and 
one patient had had an accidental left 
hip fracture repaired nine years ear- 
lier. However, the biochemical find- 
ings in case 2 were similar to those of 
the ten preceding rhegmatogenous 
retinal detachment patient samples 
analyzed in our laboratory. None of 
these other patients with rhegmato- 
genous retinal detachment had sys- 
temic or ocular findings of the variety 
seen in case l, but because case 2 
seemed to differ only in the ophthal- 
mic findings, it was chosen to repre- 
sent the more typical rhegmatogenous 
retinal detachment. 

Degenerative retinoschisis is often 
described as a lesion of the peripheral 
part of the retina that has smooth, 
round margins.' Typically, these le- 
sions are surrounded on all sides by 
cystoid degeneration of the peripheral 
part of the retina.'^ Histopathologic 
examination results of typical degen- 
erative retinoschisis lesions suggest 
that they represent an exaggerated 
response to the typical cystoid degen- 
eration seen in the peripheral part of 
the retina.*? Usually, the inner vitreal 
leaf of the retinoschisis lesion consists 
of the internal limiting membrane, 
nerve fiber layer, ganglion cells, reti- 
nal vessels, and the residue of the 
inner plexiform layer. The outer cho- 
roidal leaf of the schisis consists of 
parts of the inner nuclear layer, the 
outer plexiform and outer nuclear 
layers, and the photoreceptor outer 
segments. The thickness of the choroi- 
dal leaf has been described as 
uneven.‘ Holes may occur in the cho- 
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roidal leaf resulting in communica- 
tions between tae retinoschisis cavity 
and the space »detween the photore- 
ceptor outer segments and the retinal 
pigment epitheium.'* The fluid can 
result in a locaized and nonprogres- 
sive type of retinal detachment.' How- 
ever, when there is a break in both the 
inner and outer leaves of the retino- 
schisis, a commanication through the 
full thicxness of the retina is present; 
this is a type of rhegmatogenous reti- 
nal detachment 

As described previously, histopatho- 
logic findings indicate that degenera- 
tive retnoschies is an exaggerated 
form o^ typical peripheral cystoid 
degeneration.’ In a similar manner, 
histochemical stady results imply that 
the schisis cavity is filled with the 
same material that is found within the 
cystoid degeneration cavities. This 
mucoid materia! cannot be differen- 
tiated from hyaluronic acid by histo- 
chemiea. techniques.* Our study was 
an additional attempt to identify the 
materia. within the retinoschisis cavi- 
ty. 
The proteins present within the 
subretiral fluid in a retinal detach- 
ment associate] with retinoschisis 
seemed similar to the proteins found 
within tne subretinal fluid in the more 
typical rhegmatogenous retinal de- 
tachmert.* Altaough detailed struc- 
tural analysis o: each protein has not 
been performed the fact that the pro- 
teins in the two different types of 
retinal detachments have identical 
electrophoretic patterns leads one to 
believe that each protein sample is 
similar. The only difference that was 
demonstrated was that there seemed 
to be an almos: eightfold increased 
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concentration in proteins in the reti- 
noschisis subretinal fluid as compared 
with the more typical rhegmatoge- 
nous retinal detachment fluid. This 
high protein concentration is not rare 
in cases of long-standing rhegmatoge- 
nous retinal detachment, although the 
value observed in case 2 is more com- 
mon. ° 

The cholesterol-to-phospholipid ra- 
tio seems to be of importance. Of the 
many samples studied in our laborato- 
ry, that from patient 1 is the only one 
with a cholesterol-to-phospholipid ra- 


tio of 2. Since cholesterol is not metab- 


olized by most types of mammalian 
cells,^ high concentrations of this 
membrane constituent may be indica- 
tive of long-standing cellular destruc- 
tion. 

Rhegmatogenous retinal detach- 
ment describes a physical process 
whereby a break in the retina is asso- 
ciated with a retinal detachment. 
Many biochemical events may occur 
within the retinal tissues in associa- 
tion with the development of such a 
retinal break. Some of the biochemical 
processes may predate the develop- 
ment of both the retinal break and the 
retinal detachment. By analyzing the 
components within the subretinal 
fluids and determining their relation- 
ships, an understanding of the events 
that lead to the retinal detachment 
may be achieved. Currently, our labo- 
ratory is engaged in a long-range 
study of retinal lipid metabolism to 
understand the cause of retinal degen- 
eration. In this manner, we hope to 
develop a better knowledge of the 
biochemical events that are coincident 
with rhegmatogenous retinal detach- 
ment. 
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Regional Specificity in Anatomy at the Lamina Cribrosa 


Ronald L. Radius, MD 


€ Specimens cut in cross section at the 
level of the lamina cribrosa in normal 
primate eyes are examined by light 
microscopy. The density of structural ele- 
ments, consisting of crosswise-oriented 
connective-tissue trabeculae, is exam- 
ined in different regions of the nerve head. 
It is noted that nasal more than temporal 
more than superior or inferior regions of 
the lamina cross section contain in- 
creased connective-tissue elements. This 
regional variation in nerve head anatomy 
is contrasted with susceptibility patterns 
of nerve head tissue to pressure elevation 
in both experimental and clinical glauco- 
ma. 

(Arch Ophthalmol 99:478-480, 1981) 


[nereased vulnerability of specific 
axon bundles to pressure-induced 
damage in glaucomatous eyes has 
been suggested as an explanation for 
the characteristic pattern of visual- 
field loss in this disease. Recent clari- 
fieation of retinal nerve fiber iayer 
and optic nerve head anatomy would 
indieate that axon bundles in the 
superotemporal and inferotemporal 
quadrants of the nerve head corre- 
spond to the receptor fields selectively 
damaged by pressure elevation.'-? 
These same regions of the nerve 
head have also been demonstrated to 
have increased vulnerability to pres- 
sure-induced interruption in normal 
optie nerve axonal transport.** This 
transport abnormality is confined to 
the region of the lamina cribrosa and 
may be related to the pathogenesis of 
axon damage in glaucomatous eyes.' "^ 
This study investigates normal nerve 
head morphologic appearance in an 
effort to demonstrate an anatomic 
basis for this regional vulnerablity to 
transport interruption and progres- 
sive glaucomatous optic neuropathy. 


MATERIALS AND METHODS 


Twelve normal rhesus monkey (Macaca 
mulatta) eyes from ten animals were stud- 
ied. Eyes were fixed in vivo by retrograde 
arterial (abdominal aorta) perfusion of 200 
mL of normal saline solution followed by 


Accepted for publication May 14, 1980. 

From the Eye Institute, Medical College of 
Wisconsin, Milwaukee. 

Reprint requests to the Eye Institute, Medical 
College of Wisconsin, 8700 W Wisconsin Ave, 
Milwaukee, WI 53226 (Dr Radius). 


478 Arch Ophthalmol—Vol 99, March 1981 





q Od 
n» 
[^ 


Fig 1.—Tangential section through level of retinal nerve fiber layer at optic nerve head of 





normal primate eyes. Superior (A) and temporal (B) half of nerve heads are pictured. 
Axon bundles (AX) can be seen at margin of optic cup (CUP) as they rotate toward more 
posterior portions of nerve. Major retinal vasculature (A, artery; V, vein) can be seen cut 
in tangential section (paraphenylene diamine, x 60). 


300 mL of buffered (pH 7.4) 4% glutaralde- 
hyde fixative. Eyes were enucleated, and 
additional fixative was injected into the 
vitreous cavity. 

After fixation, the extraorbital portion 
of the optic nerve was cut flush at the 
globe. All eyes were opened by a coronal 
incision, and tissue blocks containing the 
optic nerve head were excised. These spec- 
imens were halved by a vertical or horizon- 
tal incision, and individual tissue blocks 
were postfixed in osmium tetroxide. After 
dehydration through serial alcohol and pro- 
pylene solutions, half of each nerve head 
was embedded in epoxy resin (Epon) and 
sectioned in a plane parallel to that of the 
lamina cribrosa. Step sections (2 um) were 
cut until the region of the lamina was 
reached. Cut specimens were examined to 
ensure proper orientation of the section 
plane while progressing through deeper 
regions of the optic nerve head. All speci- 
mens were air dried on a glass slide and 
stained with paraphenylene diamine. Sec- 
tions were mounted under a cover glass 
and examined by phase-contrast light 
microscopy. 


RESULTS 


Specimens from the level of the 
retinal nerve fiber layer eut in a plane 
of section parallel to that of the lami- 
na cribrosa demonstrated fiber bun- 
dles of axons, as seen in a previous 
study (Fig 1). Major retinal vessels 
sectioned tangentially were also not- 
ed. The central cup seemed large in 
these cross sections. 

In a slightly deeper plane of section, 
the various layers of the retina could 
be recognized as concentric rings 
encircling the nerve head (Fig 2). 
These rings were used to monitor the 
section plane as the level of the lamina 
cribrosa was approached. Because of 
the conical depression at the nerve 


head, deeper retinal layers were seen 
more distant from the central disc 
tissue. Nerve head tissue consisted of 
obliquely cut nerve fiber bundles sur- 
rounded by glial cell structura. ele- 
ments. Temporal nerve head tissue 
was consistently less thick than that 
of the nasal nerve. The superior and 
inferior parts of the nerve head were 
thicker than either. Because of speci- 
men shape, masking of superoinferior 
vs nasotemporal sections could not be 
accomplished. 

At the level of the choroid, major 
choroidal vessels could be recognized 
(Fig 3). These vessels fed directly into 
a plexus of smaller vessels surround- 
ing the nerve tissue. At this level, 
connective-tissue elements character- 
istic of the lamina region could al- 
ready be identified. These usually 
appeared at the level of the more 
densely pigmented outer choroidal 
layers. 

Finally, at the level of the lamina, 
only scattered pigment cells separated 
the nerve head tissue from that of the 
surrounding dense scleral fibers (Fig 
4). The laminar columns formed by 
overlying plates of glial and connec- 
tive-tissue elements were well defined 
as irregular oval holes. In peripheral 
nerve tissue, these canals ran a some- 
what more oblique course. 

The most striking aspect of this 
honeycombed pattern was the region- 
al increase in connective-tissue ele- 
ments in temporonasal vs superoin- 
ferior regions of the nerve head (Fig 
4). The laminar structural tissue was 
much denser, with thicker trabeculae 
and more narrow canal passages at 
the horizontal poles of the disc. There 
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Fig 2.—Tangentia: section through level of 
outer retinal layess at optic nerve head of 
normal primate syes. Superior (A) and 
temporal (B) half of nerve heads are pic- 
turec. Concentrie rings of retinal layers 
can be seen te surround nerve fiber bun- 
dles (NFL) lining zentral optic cup (CUP). 
At nerve head, superior (S) and inferior (I) 
nerve fiber layer- are thicker than nasal 
(N) and, least of all, temporal (T) nerve 
tissue (GCL, ganclion cell layer; INL, inner 
nuclear layer; aad ONL, outer nuclear 
layer) (paraphenylene diamine, x 60). 


was a great deal of variability from 
eye to eye with respect to the density 
of these trabecular columns, but this 
regiena! difference in the pattern of 
connective tissue and nerve fiber bun- 
dle canal size was present in all speci- 
mens examined (Fig 5). 

In all areas of the disc, more periph- 
eral regions of the nerve head had 
increased lamiaar tissue compared 
with that seen in axial nerve head 
regions. Also, nasal regions seemed to 
have increased connective-tissue ele- 
ments compared with temporal por- 
tions of the nerve head. Neither of 
these patterns, however, was as 
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Fig 3.—Tangentia! section through level of 
choroid at optic nerve head in normal 
primate eyes. Inferior (A) and nasal (B) half 
of nerve heads are pictured. Major choroi- 
dal vasculature (CV) cut tangentially can 
be seen to feed into peripapillary plexus of 
smaller-caliber channels (arrows). Even at 
this level, some connective-tissue (CT) 
elements are already apparent. However, 
glial (GL) cell processes surround optic 
nerve fiber bundles (N, nasal; T, temporal: 
l, inferior; and S, superior) (paraphenylene 
diamine, x 60). 


obvious or as consistently demon- 
strated as the horizontal vs vertical 
disparity already noted. 


COMMENT 


Previous experimental efforts have 
been directed toward clarifying the 
nature of regional vulnerability of 
pressure-induced damage in both ex- 
perimental as well as in clinical glau- 
coma. It seems likely that the causes 
of this susceptibility pattern may be 
important to underlying pathogenesis 
of axon damage. For instance, the 
possibility that elevated pressure may 
impede microperfusion at the nerve 


r 
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Fig 4.—Tangential section through level of 
scieral lamina cribrosa from normal pri- 
mate eyes. Inferior (A) and nasal (B) half of 
nerve heads are pictured. Connective- 
tissue (CT) structural elements are denser 
in nasal (N) and temporal (T) regions of 
nerve head. In many instances, nasal con- 
nective tissue was denser than that seen in 
temporal areas as well as in peripheral 
compared with axial tissues of optic nerve 
head; this was less striking and not as 
consistently demonstrated as disparity 
between horizontal vs veritcal regions 
already noted (I, inferior; and S, superior) 
(paraphenylene diamine, x 60). 


head resulting in axon ischemia has 
prompted several studies of papillary 
blood flow patterns."^? None of these 
efforts, however, has demonstrated 
any anatomic specificity in this 
microvasculature that might explain 
regional vulnerability to pressure ele- 
vation. 

Alternately, it has been suggested 
that denser packing of axons at the 
disc poles might make these regions 
more vulnerable to any reduction in 
nerve head perfusion regardless of the 
details of microvascular anatomy. 
Certainly, the majority of axons sub- 
serving arcuate and macular ganglion 
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cell funetion enter the nerve at the 
superior and inferior temporal poles 
of the nerve head.'* Consequently, 
nerve fiber layer thickness is in- 
creased in this region.'* However, an 
increase in density of fiber bundles to 


the extent that blood flow might be in 
a state of borderline compensation has 
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not been defined. Furthermore, re- 
sults of various experimental studies 
in primate eyes have failed to confirm 
any substantial pressure-related ef- 
fects on nerve head blood flow, at least 
at moderate pressure levels.'^"* 

This report investigates structural 
anatomy at the nerve head to clarify 
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Fig 5.—Tangential section through level of 
scleral lamina cribrosa in normal primate 
eyes. Temporal (A) and inferior (B) regions 
of one eye are contrasted to temporal (C) 
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the basis of these characteristic pat- 
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relative sparing of temporal and nasal 
nerve head tissue common in glaucom- 
atous eyes. Ectasia at the vertical 
poles may result from mechanical 
forces acting directly on structurally 
less-stable regions of the disc.” 

Whether this mechanical ectasia is 
eausal in axon death remains to be 
defined. Cupping secondary to me- 
chanical effects on regional differ- 
ences in laminar structure may be 
coincidental with axon death. Howev- 
er, the fact that the pattern of 
increased axon vulnerability to ores- 
sure insult parallels that of these ana- 
tomie differences would support a 
causal relationship. 
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Congenital Glaucoma Associated With a 


Chromosomal Defect 


A H stologic Study 


Warren L. Broughton, MD; Ben S. Fine, MD; Lorenz E. Zimmerman, MD 


è A pair of eyes with congenital glauco- 
ma, one#treated by goniotomy, was exam- 
ined by light and electron microscopy. 
Examination of the drainage angles 
affordec the opportunity to compare ana- 
tomic ckanges in the treated eye with the 
surgically unaltered tissue of the fellow 
eye. The congenital glaucoma appeared 
to arise rom compression of the trabecu- 
lar meshwork and closure of the intertra- 
becular and transtrabecular spaces by a 
discontinuous “membrane” consisting of 
ectopic trabecular pillars that bridged the 
drainage angle from the iris root to the 
normally positioned uveal meshwork. 
Cleavage of trabecular pillars during goni- 
otomy aad conversion of angle architec- 
ture to that of a nmonglaucomatous neona- 
tal eye suggest that aberrant or ectopic 
trabecular pillars acted mechanically in 
maintaimng angle compression. The 
uveai ard corneoscleral meshwork and 
Schlemm’s canal are present and appear 
normal. 

(Arch Ophthalmol 99:481-486, 1981) 
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pair of eyes was obtained post 

mortem from an infant with con- 
genital glaucoma after a goniotomy 
had been performed on one eye. The 
infant also had a chromosomal defect 
and associated congenital abnormali- 
ties. Since unaltered histologic mate- 
rial from eyes with congenita! glauco- 
ma rarely has been obtained soon 
after birth, a detailed histologic study 
using current techniques of light and 
electron microscopy was carried out 
on both eves. Our findings are dis- 
cussed in relation to various concepts 
of the pathogenesis of congenital 
glaucoma, Axenfeld's anomaly, and 
Rieger's syndrome. 


REPORT OF A CASE 
A boy weighing 2.3 kg was bern at 34 


weeks’ gestation. The antepartum history 


of the 29-year-old mother was unremark- 
able. There had been no known exposure to 
toxie materials, and there was no family 
history of birth defects or genetic diseases. 
A rubella titer performed before pregnan- 
cy indicated immunity. 

Examination of the infant showed 
mierocephaly with a prominent nasal 
bridge, sloping forehead, upslanting pal- 
pebral fissures, and small posteriorly 
rotated ears. Clinodactyly and camptodac- 
tyly of the fifth digits were present in both 
hands. Cyanotic heart disease (tetralogy of 
Fallot) was present. 

The ocular examination disclosed diffuse 
clouding of the cornea in both eyes. No 
breaks in Descemet's membrane were 
seen. The anterior chambers were deep, 
and the pupils were miotic but reactive. 
The intraocular pressure measured by 
applanation tonometry was 35 mm Hg OD 
and 50 mg Hg OS. The fundi appeared 
normal except for the optic nerve heads, 
whieh had increased cup-disc ratios of 0.3 
OD and 0.5 OS. 

During hospitalization, the infant under- 


went a Waterson shunt to correct the con- 
genital heart disease. Pilocarpine hydro- 
chloride and acetazolamide were used to 
treat the glaucoma until a goniotomy could 
be performed on the left eye on the ninth 
day of life. During that procedure, visuali- 
zation of the angle was improved by clear- 
ing the cornea by mechanical de-epithelial- 
ization. The anterior chamber angle ap- 
peared to contain a diaphanous membrane, 
and there were prominent blood vessels in 
the angle and on the surface of the iris. 
Geniotomy performed in the nasal quad- 
rants of the left eye with a Worst knife 
resulted in a dropping away of the iris root 
from the angle as the membranous materi- 
al was incised. A minimal amount of bleed- 
ing was encountered. Postoperatively, only 
the right eye was treated topically with 
0.5% timolol maleate. 

The infant died on the 12th postnatal 
day (three days after goniotomy) with 
cardiovascular failure. Laboratory studies 
for syphilis, toxoplasmosis, rubella, and 
cytomegalovirus showed no evidenee of an 
active infection. Chromosomal analysis 
demonstrated a deletion of the short arm 
of the tenth chromosome (10p—). 

The general autopsy confirmed the clini- 
cal diagnosis of tetralogy of Fallot and also 
disclosed malrotation of the gastrointesti- 
nal tract, hypoplasia of the left kidney, and 
microcephaly. 

The eyes were obtained within four 
hours after death and were fixed initially 
in cold 2.5% glutaraldehyde. The small 
blecks removed were treated subsequently 
with Dalton’s chrome osmium fixative. 

Gross examination of the eyes demon- 
strated a corneal diameter of 9.4 x 9.4mm 
OB and 9.4 x 9.6 mm OS. Transillumina- 
tion of the globes disclosed sharp peripher- 
al iris transmission with diffusely patchy 
hypoplastic areas. 

Microscopic examination of the anterior 
chamber angle in both the surgically 
treated and untreated eyes was performed 
using thin-section light microscopy as well 
as scanning and transmission electron 
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Fig 1.—Inset, Section of drainage angle from untreated eye. Trabecular pillars (double 
arrows) extend from end of anterior border layer and root of iris along uveal (u) 
meshwork. Uveal and corneoscleral intertrabecular spaces appear closed as does 
midportion (single arrow) of Schlemm's canal in this section. Larger figure shows 
transition from iris anterior border layer on left to first primitive trabecula (arrow) on right 
(AFIP Neg 80-3070; original magnification x 14,000). 
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Fig 2.—Trabecular pillars seen by scanning electron microscopy bridging drainage angle 
from near iris root (IR) to uveal meshwork near thickened Schwalbe's line (SCH). Note 
apparent compactness of uveal trabecular meshwork deep to trabecular pillars (AFIP 
Neg 80-3070-1; original magnification x 531). 
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Fig 3.—Samp!e of trabecular pil- 
lar shews endothelial cells 
enveloping basement mem- 
brane—sollagen core formation 
characteristic of more normally 
positioned trabeculae (AFIP Neg 
80-1452-2; original magnifica- 
tion x 74,003). inset, Scanning 
electror micrograph of pillars 
from iri- roc* (IR) to end near 
thickened Schnwalbe's line (SCH) 
(AFIP Meg 50-3070-2; original 
magnification x 213). 





Fic 4.—. eft. Samples of drainage angle from untreated eye. Trabecular pillars arising from iris at its root (single arrow) and 
near termination of anterior border layer (double arrows) are seen clearly. Compactness of uveal and corneoscleral 
meshwork has collapsed intertrabecular spaces and presumably closed off transtrabecular spaces. Schlemm's canal (c3) 
appears mostly closed (or is cleft-like). Region of Schwalbe's line (Sch) is not thickened. SR indicates scleral roll (AFIP Neg 
79-16328; epoxy resin, paraphenylenediamine, original magnification x 160). Right, Section along trabecular pillar (arrows). 
Rudiment o! adjacent pillar (arrowhead) is present near iris root. Intertrabecular spaces appear closed. Schlemm's canal (cs) 
is present and open. Region of Schwalbe's line (Sch) is not thickened. SR indicates scleral roll (AFIP Neg 80-429; epoxy 
resn, paraphenylenediamine, original magnification x 160). 


= a 
bd 


u , n^ 

AR CS ICM EN, 
"f i EX UA ^ z 
PED M ERR 








E rv eu E 
q d o cas m + ff È 


* m 
* pne 
4 E cj: 
d ` 
$ 
: e 
7 


- OT 


Fig 5.—Treated eye. Sample of drainage angle opposite site of 
goniotomy. Portions of apparently ruptured trabecular pillars are 
present (arrows). Cleft-like intertrabecular spaces, many contain- 
ing RBCs, are recognizable. Schlemm's canal (cs) is partially 
open and partially cleft-like (see Fig 7). Schwalbe's line (Sch) is 
grossly thickened (AFIP Neg 79-16317; epoxy resin, parapheny- 
lenediamine, original magnification X 160). 







x 225). 





Fig 7.—Sample of Schlemm's canal (CS) taken near section shown in Fig 5. Endothelium 
is normal, and lumen is wide on right but cleft-like on left. Red blood cells are present in 
juxtacanalicular connective tissue (AFIP Neg 80-3070-4; original magnification 


x 14,000). 


microscopy. (Treated and untreated refer 
only to surgical treatment [goniotomy].) 
All tissues for transmission microscopy 
were embedded in epoxy resin and were 
obtained by sampling all quadrants. Seg- 
ments taken from the upper nasal quad- 
rant of the right eye as well as from the 
upper nasal and upper temporal quadrants 
of the left eye (surgically treated) were 
prepared by critical point drying (carbon 
dioxide) for scanning electron microscopic 
study. 
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MICROSCOPIC EXAMINATION 
Untreated Right Eye 


The most prominent finding on 
examination of the anterior chamber 
angle was the presence of bridging 
strands of trabecular tissue that 
appeared to arise from the anterior 
border layer near the iris root and to 
insert along the remamder of the 
uveal meshwork as far centrally as 


Fig 6.—Scanning electron micrograph of region 
similar to that in Fig 5 shows absence of promi- 
nent pillars and RBCs lying within transtrabecu- 
lar and intertrabecular spaces. IR indicates iris 
root (AFIP Neg 80-3070-4; original magnification 









Sehwalbe's line (Fig 1). These strznds, 
referred to here as trabecular pillars, 
were morphologically similar to the 
adjacent uveal meshwork and formed 
a discontinuous bridging network 
across the opening to the drainage 
angle (Fig 2). The trabecular pillars 
could be seen by both light and trans- 
mission electron microscopy to possess 
a collagenous core covered by endcthe- 
lial cells (Fig 3), which clearly identi- 
fied them as trabecular tissue and 
differentiated them from iris pro- 
cesses that are extensions of the ente- 
rior border layer. A number of addi- 
tional ectopic trabecular formations 
also were present within the region of 
the iris root. No continuous membrane 
or other tissue was found. 

Lateral and anterior to the trabecu- 
lar pillars, the trabecular mesh work 
(both uveal and corneoscleral) was 
compacted, closing both  intertra- 
becular and transtrabecular spaces 
(Fig 4). 

Schwalbe’s line was prominent only 
in some portions of the circumference 
samples of each eye. Schlemm’s eanal 
usually was present but was slit-like 
in some sections. By electron micro- 
scopic sampling, the canal was clearly 
present and normal in appearance 
even in those areas where it appeared 
slit-like or absent by light micros- 


copy. 
i Treated Left Eye 
In the region of the goniotomy, 
there were not only transecticn of 
trabecular pillars and adjacent trabec- 
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Fig 8.—7 op lest, Frontal section of drainage angle in untreated eye 
at level just posterior to iris root. Note apparent closure of 

! intertrabeculer spaces and cleft-like appearance (arrows) of 
Schlemm's canal; cc indicates collector channel (AFIP Neg 
79-16325; ep»xy resin, paraphenylenediamine, original magnifi- 
cation = 250. . 


Fig 9.—Top right Frontal section of drainage angle in treated eye 
at comparab!» level. Note open intertrabecular spaces (arrows) 
and cle*t-like segments of Schlemm's canal (cs); cc indicates 
collecto: channel (AFIP Neg  79-16324; epoxy resin, 
paraphenylemediamine, original magnification x 250). 


Fig 10.—Bottem, Normal drainage angle of newborn. Anterior 
border layer terminates normally (arrow). Intertrabecular spaces 
of both avealane corneoscleral meshwork are open. Schlemm s 
x^ canal is 5resent «nd wide open. Relationship of uveal meshwork, 
ciliary muscle-and scleral roll (SR) is normal (AFIP Neg 79-16330; 


epoxy "esin, 
x 160). 


ular meshwork »ut also a deep incision 
into the ciliary muscle. Blood was 
present within the surrounding tis- 
sues. Exammation of portions of the 
anterior chamber angle farthest re- 
moved from tae goniotomy wound 
showed the presence of tags of trabe- 
cular pilars attached to the periphery 
of the aateri»r »order layer of the iris 
(Fig 5) A number of nonbridging 
formations af ectopic trabecular tis- 
sue alse weve observed in the sub- 
stance ef the iris root and adjacent 
ciliary tssue. Tae intertrabecular and 
transtrebecularspaces appeared open, 
and maay RBCs were present in the 
spaces and anterior ciliary muscle 
(Fig 5 anc 5) Schlemm’s canal 
appeared normal by both light and 
electron microseopy (Fig 5 and 7). 


COMMENT 


The »athegenesis of congenital 
glaucoma remaims an enigma despite 
numerous inwes:igational studies. Ex- 
tensive clinical and histologic efforts 
to identfy a smgle anatomic defect 
have net been successful, possibly 
because of differences in tissue 
sources, metaocs of tissue prepara- 
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tion, and interpretation, and possibly 
because there may be more than a 
single mechanism for the interference 
with aqueous outflow. Additionally, 
although the term "congenital glauco- 
ma" is used in a general way to 
include those cases of glaucema dis- 
covered not only at birth but subse- 
quently during the first severzl years 
of life, there may be a different ana- 
tomic basis for truly congenital glau- 
coma seen at birth. At present, two 
different pathogenetic concepts of 
congenital (including infantile) glau- 
coma dominate the literature. 

One theory proposed by Barkan’ 
and Worst’ indicts the presence of a 
continuous cellular layer or membrane 
that obstructs the outflow of aqueous 
humor. The drainage angle itself, 
although immature, is considered to 
be functional once this membrane has 
been incised. 

In the other major theory, advanced 
by Allen et a and supported by Mau- 
menee, abnormal cleavage of the 
drainage angle is held responsible. 
The subsequent failure of the iris and 
ciliary body to separate from the tra- 
becular meshwork results in an anteri- 
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or insertion of the longitudinal muscle 
of the ciliary body with a decrease in 
the facility of outflow. 

All proponents of both theories, 
however, acknowledge the dearth of 
suitable histologic material as a major 
factor in limiting our understanding 
of this disease. In addition, further 
confusion has been added by apparent 
discrepancies between the clinieal ap- 
pearance of the drainage angle and 
the histologic findings. 

Histopathologic observations in 
eyes with congenital glaucoma are 
characterized by sharp variability, 
partieularly in interpretation. This is 
due in part to the use of surgically 
altered tissue and in part to the scar- 
city of unaltered tissue that can serve 
as a basis for comparison. Perfusion 
studies on eyes obtained post mortem 
have been incenclusive in determining 
the site of obstruction to aqueous out- 
flow or in correlating pathologic-phys- 
iologie conditions with anatomic ab- 
normalities in the drainage angle.'^ 

In this study of a pair of eyes with 
congenital glaucoma (one of which 
had had a goniotomy, while the other 
remained surgically unaltered), two 
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observations were most impressive. 
The first was the presence of trabecu- 
lar pillars bridging the drainage angle 
from the iris root to the region of 
Schwalbe's line. Microscopic examina- 
tion of this tissue disclosed that it was 
composed of uveal trabecular mesh- 
work rather than of iris processes, the 
latter being simple extensions of the 
anterior border layer of the iris. Many 
observers have commented on the 
presence of "iris processes" as aber- 
rant tissue that bridges the drainage 
angle,*^ giving the appearance of an 
anterior insertion of the iris root. This 
observation, made by Seefelder as 
early as 1906,’ has provided evidence 
in favor of an abnormal cleavage the- 
ory and led Shaffer* to conclude in 
1955 that the obstruction of aqueous 
outflow was in part the result of occlu- 
sion of the trabecular meshwork by 
the insertion of iris tissue onto it. The 
clinical observation of the iris root 
dropping backward after incision of 
this tissue also has lent support to this 
interpretation. Sampaolesi and Ar- 
gento* similarly observed an irregu- 
larly dense tissue overlying the cor- 
neoscleral trabecular meshwork and 
described it as a persistence of dense 
uveal meshwork or remnants of the 
"pectinate ligament." This tissue has 
been synonymously referred to as the 
"pectinate ligament," "mesodermal 
remnants," and "iris processes," and 
the innermost condensation, as "Bar- 
kan's membrane." 

Our second most impressive obser- 
vation was the compactness of the 
trabecular meshwork leading to func- 
tional occlusion of the intertrabecular 
and transtrabecular spaces in the eye 
not treated surgically. Even though 
compactness or compression of the 
trabecular meshwork has been noted 
as a feature of the angle in congenital 
glaucoma since the earliest histologic 
reports,’ its importance in the outflow 
mechanism has not been emphasized 
sufficiently. In separate reports by 
Worst; Maumenee, and Anderson, 
compression of the trabecular mesh- 
work was described. Worst? noted 
compression of the  corneoscleral 
meshwork such that it blended into 
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the scleral tissue and resulted in the 
closure of potential "interfibrillary" 
spaces. The abnormality in the case 
reported here rests in the develop- 
ment of ectopic uveal-type trabecular 
pillars that connect the root of the iris 
with the remainder of the uveal tra- 
becular meshwork. 

The presence of ectopic uveal tra- 
becular meshwork, a normal scleral 
roll, and a thickened Schwalbe’s ridge 
in our case suggests similarities to 
Axenfeld’s or Rieger’s anomalies. Ax- 
enfeld’s anomaly consists of a number 
of delicate "fibrillae" traversing the 
drainage angle from the iris to a 
thickened anteriorly displaced 
Schwalbe’s ridge. Axenfeld termed 
this finding “embryotoxon corneae 
posterius."^ Glaucoma was not de- 
scribed by Axenfeld. Rieger subse- 
quently described a number of irido- 
corneal malformations with an auto- 
somal dominant inheritance pattern 
and with a number of associated 
facial, dental, or osseous abnormali- 
ties.^ These observations are appar- 
ently part of a wide spectrum of devel- 
opmental anomalies in the region 
where iris approaches cornea and 
often are placed under the general 
category of mesodermal dysgenesis of 
cornea and iris. Glaucoma is not 
necessarily present, and chromosomal 
defects have not been associated with 
these disorders. Maumenee* also 
found a prominent Schwalbe's line in 
several of his subjects with congenital 
glaucoma with poor angle develop- 
ment. Angle dysgenesis, in the spec- 
trum of other mesodermal anomalies, 
remains, therefore, as a possible con- 
tributing factor to the pathogenesis of 
true congenital glaucoma. 

A clearer understanding of this 
abnormality can be obtained by fron- 
tal sections of the drainage angle. 
Figure 8 shows the drainage angle in 
the eye unoperated on just posterior 
to the iris root. Frontal sectioning 
demonstrates closure of the intertra- 
becular spaces. Similar sections 
through the unoperated en portion of 
the treated eye (Fig 9) show the pres- 
ence of spaces (ie, intertrabecular) 
between the sheets of the trabecular 
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meshwork. It can be inferred from 
these observations that mechanical 
disruption of the trabecular pillars in 
one area resulted in relieving the com- 
pression of the trabecular meshwork 
with subsequent circumferential rup- 
ture of many of the remaining trabec- 
ular pillars, possibly aided by surgical 
hypotony or decompression. It is 
unlikely that hypertension alone is the 
cause of the compressed trabecular 
meshwork, as the angle has never 
been noted to open (or the iris fall 
back) when hypotony is produced by 
either simply entering the anterior 
chamber or by antecedent drug thera- 


The drainage angle of a nonglau- 
comatous eye in a newborn (Fig 10) 
shows that the intertrabecular and 
transtrabecular spaces are open. No 
ectopic uveal meshwork is present 
within or near the iris root. The simi- 
larity of this nonglaucomateus angle 
to that of the eye operated on sug- 
gests that the success of a goniotomy 
is related to the opening up of the 
intertrabecular and transtrabeeular 
spaces. In this case the trabeeular 
pillars seemed in effect to produce a 
discontinuous membrane that bridged 
the opening to the drainage angle and 
held the iris root toward the trabecu- 
lar meshwork, thereby collapsing 
uveal against corneoscleral meshwork. 
The apposition thereby produced 
closes both the intertrabecular and 
transtrabecular spaces. Such a discon- 
tinuous membrane together with the 
compacted tissue behind it might clin- 
ically be interpreted as a centinuous 
structure. Worst? suggests that in 
reality Barkan’s membrane is formed 
by the ends of compacted trabecular 
meshwork that are held in juxtaposi- 
tion by a single endothelial monocellu- 
lar layer. From our studies in this 
case, we cannot support the presence 
of such a layer, although the compact- 
ness of the trabecular meshwork 
appears to be a common feature of 
congenital glaucoma. 
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Ocular Manifestation of Temporal Arteritis 


Immunolcgical Studies 


Thomas M. Radda, MD; Hubert Pehamberger, MD; Josef Smolen, MD; Johannes Menzel, PhD 


e Since immsnological mechanisms 
may be involvec in the pathogenesis of 
temporal arteritis, serum samples of 15 
patients with ocular manifestations of 
temporal arteritis were investigated for 
the presence of circulating immune com- 
plexes (CICs) amd antinuclear antibodies 
(ANAs). Ir addition, the serum levels of 
IgG, IgA, IgM. ard the complement com- 
ponents C3 and C4 were determined. In 
none o our patients could CICs be 
detectec. Serum samples of two of the 
patientswere positive for ANA. The values 
for IgG, IgM, IgA C3, and C4 were within 
normal limits. Our data indicate that circu- 
lating C1a-bindiag immune complexes 
and ANAs are rot the cause of ocular 
manifeszat:on of temporal arteritis. This 
does no: exclude the possibility that other 
forms o circulating immune complexes 
or the local formation of immune com- 
plexes might play a role in the pathogene- 
sis cf thes disease. 

(Arch Ophthalmol 99:487-488, 1981) 


Temperal arteritis (TA) is a disease 

mos.ly affeeting elderly persons 
and it usually eccurs in a generalized 
form. Ccular manifestations occur in 
about hal? of the cases of this particu- 
lar grenuloma-ous panarteritis, al- 
though inconsistent reports exist on 
the ine:dence cf ocular morbidity in 
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TA. Wagener and Hollenherst' re- 
ported the loss of vision in 40% of the 
cases, and Healy and Wilske? reported 
the same in about 6% to 8%. The most 
common ocular manifestation (in 
more than 90% of the reported cases) 
is the ischemic optic neuropathy, 
which might be due to a vascular 
insufficiency of the short posterior 
ciliary arteries.’ Francois‘ called this 
pallid papilledema “vascular pseudo- 
papillitis" that could be due toinvolve- 
ment of the “central artery of the 
optic nerve." 

Recent studies indicate that au- 
toimmune processes might be in- 
volved in the pathogenesis of the dis- 
ease. Deposits of immunoglobulin as 
well as complement components have 
been demonstrated in the arterial 
walls of patients with TA.*' Deposits 
of immunoglobulins and complement 
have been found to be present in 
dermal blood vessels of patients with 
systemic lupus erythematosus (SLE) 
and vasculitis. In both diseases, circu- 
lating immune complexes (C]Cs) and 
antinuclear antibodies (ANAs) are 
regular findings. They are regarded 
to be of diagnostic value and give rise 
to speculations on the pathogenesis of 
these diseases. Thus, we investigated 
the serum samples of patiemts with 
ocular manifestations of TA for the 
presence of CICs and ANAs. In addi- 
tion, the serum level of IgG, IgA, IgM, 
and the complement components C3 
and C4 were determined. 


MATERIALS AND METHODS 


The study includes 15 patients (12 
women and three men; mean age, 71.2 
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years) with histologically proved TA, who 
had ischemic papilledema as the main clin- 
ical characteristic. In five of these patients, 
the classic clinical picture with tender 
arteries and headache was observed. Ten 
patients showed occult TA.* None of the 
patients had fever, anemia, or considerable 
loss of weight. Four exhibited nonspecific 
rheumatic symptoms; two had angina pec- 
toris. Sedimentation rate was elevated in 
ten patients. Serum samples for the deter- 
mination of CICs, ANAs, and immunoglob- 
ulin and complement levels were taken at 


the time when biopsies were performed 


and before prednisolone therapy was ini- 
tiated. The samples were stored at —70 °C 
for not longer than three weeks until the 
investigation. Fifty-six healthy normal 
patients served as controls for the determi- 
nation of CICs. 

Circulating immune complexes were 
determined by a modification of the meth- 
od reported by Hay et al.” In brief, polysty- 
rene tubes were ineubated with 1 mL of a 
human Clq selution (10 mg/L of phos- 
phate-buffered solution [PBS]) for three 
days at 4 °C. After three washes with PBS, 
the tubes were incubated with 0.1% human 
serum albumin in PBS at 20 °C for two 
heurs and then washed again with PBS. 
Test serum, 100 uL, was incubated with 200 
uL of 0.2M edetic acid in PBS at 37 °C for 
30 minutes. Triplicate l-mL samples of a 
1:20 dilution of this mixture in PBS-poly- 
sorbate 20 (0.05%) were then transferred to 
the Clq-coated tubes and were ineubated 
for one hour at 37 °C and 30 minutes at 4 
°C, followed by intense washing to remove 
unbound protein. The Clq-bound immune 
complexes were detected via their antibody 
moiety using 1 ug cf purified rabbit anti-F 
(ab), in 1 mL PBS-polysorbate 20 (60 min- 
utes at 37 °C and 30 minutes at 4 °C). After 
three washes, the radioactivity bound was 
measured in a v-scintillation counter. 
Results were expressed as mean nano- 
grams of anti-F (ab'), bound per milliliter 
of test serum. 
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Serum levels of IgG, IgA, IgM, C3, and 
C4 were determined using commercially 
available agar gel plates according to the 
single radial immune diffusion technique 
of Mancini et al.'? 

Serum samples were examined for 
ANAs by means of indirect immunofluor- 
escence technique (IF) using 4- to 6-um 
cryocut sections of monkey esophagus as a 
substrate and a fluorescein-labeled antise- 
rum, goat antihuman immunoglobulin 
(polyvalent) in a dilution of 1:16 in PBS 
(pH, 7.4 containing 4% bovine serum albu- 
min." 


RESULTS 


In healthy individuals, the 95% con- 
fidence limit (mean + 2 SDs) as calcu- 
lated for 56 healthy blood donors was 
2550 ng/mL. The Clq-binding CICs 
were not detected in patients with TA 
as compared with the healthy control 
group. A range of 0 to 2,253 ng of 
anti-F (ab^, bound per milliliter of 
patient's serum was observed (mean 
+ SD: L111 + 866 ng/mL). 

Mean values of the serum levels of 
IgG, IgM, IgA, C3, and C4 were within 
normal limits. The ANAs were de- 
tected in the serum samples of two 
patients with TA, exhibiting titers of 
40 and 160, respectively. 


COMMENT 


The cause of TA is still unknown, 
though immunological mechanisms 
are probably involved. Familial occur- 
rence of TA as well as occurrence in 


monozygotic twins has been reported, 


indicating a genetic predisposition.” 
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In addition, Rosenthal et al" and 
Hazleman et al" observed an in- 
creased incidence of the human leuko- 
cyte antigens HLA-B8 and HLA- 
B10 in patients with TA. An associa- 
tion of HLA-B8 has been shown to 
exist with several diseases of immuno- 
logical origin, such as active chronic 
hepatitis, myasthenia gravis with thy- 
moma, idiopathic Addison’s disease, 
and dermatitis herpetiformis." Ha- 
zleman et al'? showed higher lympho- 
cyte transformation to human artery 
homogenate in patients with TA com- 
pared with controls. Waaler et al^ 
have reported anti-IgG activity mea- 
sured with a mixed agglutination test 
in the arterial wall of patients with 
TA. In a majority of the cases, this 
activity was connected with the pres- 
ence of immunoglobulin in the artery. 
By immunofluorescence, Liang et al 
found IgG, IgM, IgA, and C3 along the 
internal elastic lamina. Robin et al" 
reported that cortisone therapy di- 
minished the amount of these immu- 
noglobulin deposits. The deposition of 
immunoglobulins and complements 
have been found in several forms of 
vasculitis, SLE, and rheumatoid ar- 
thritis.^^?* The CICs have been impli- 
cated to be involved in the pathogene- 
sis of vascular lesions in these 
diseases. In these entities, however, 
complement levels are often de- 
creased. By means of IF, Levin and 


J. Ward" succeeded in showing immune 


complex deposits in the vessels of the 
optic disc in animals with experimen- 
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tally induced vasculitis. 

In contrast to SLE and rheumatoid 
arthritis, Clq-binding immune com- 
plexes could not be detected in the 
patients with TA. By the use of ar.ti-F 
(ab^),, which binds to IgG as well as to 
IgM lack of both Clq-binding IgG 
CIC and IgM CIC is indicated. This 
finding seems to be in accordance 
with our failure to detect decreased 
complement levels in the investigated 
serum samples. Our data, however, do 
not exclude circulation of other than 
Clq-binding CICs. It may also be pos- 
sible that immune complexes are 
formed locally and therefore are not 


- present in the circulation. The re- 


ported presence of immunoglobulin 
and C3 deposition in inflamed arterial 
walls of patients with TA does not 
give a clue as to their origin. The 
ANAs are possibly involved in the 
pathogenesis of vasculitis. In serum 
samples of two of the 15 patients with 
TA, ANAs could be demonstrated in 
low titers; however, this finding does 
not seem to be significant, since 
ANAs may occasionally occur in low 
titers in normal, especially old, per- 
sons. Our data indicate that Clq-bind- 
ing immune complexes are obvicusly 


‘not involved in the pathogenesis of 


ocular manifestation of temporal ar- 
teritis. Further investigations will be 
necessary to fully elucidate the possi- 
ble role of other forms of immune 
complexes in the pathogenesis of this 
disease. 
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Iris Angiography and Aqueous Photofluorometry 


in Normal Subjects 


Pierre R. Van Nerom, MD; A. Ralph Rosenthal, MD; Douglas R. Jacobson, MD; Ivan Pieper, OP; Herbert Schwartz, MD; 


Brad W. Greider, MD 


è iris angiography and photofluorome- 
try of the aqueous were performed on 44 
normal subjects equaily distributed be- 
tween 15 and 65 years of age. Hemoglobin 
A,. determinations were performed in 20 
of these persons. Leakage from the pupil- 
lary margin was present in 20% of the eyes 
studied. in all cases of leakage, the dye 
faded quickly after the initial peak con- 
centration. No 'eaxage was observed from 
radial iris vessels. Photofluorometric 
readings of the aqueous 60 minutes after 
injection increased significantly with age. 
Hemoglobin A. measurements were ob- 
served to ccrreiate significantly with 
aqueous fluorescein concentration. Both 
these observations may reflect an altered 
permeability ofibiologic membranes asso- 
ciated with aging. 

(Arch Ophthalmol 9€:489-493, 1981) 


Although fluorescein angiography of 

the fundus has deen used exten- 
sively and development of its inter- 
pretation refined rapidly, application 
of the technique to zhe anterior seg- 
ment and knowledge about the normal 
angiogram have lagged behind. Re- 
cently, reports concerning the normal 
iris angiogram have »egun to improve 
our understanding of the blood supply 
to the irts ane the ncrmal permeabili- 
ty of the iris vasculature.’ 

Excretion of fluorescein into the 
aqueous was "rst reported by Ehrlich 
in 1882, when he observed the pas- 
sage of the dye imto the anterior 
chamber of rabbits after intravenous 
(IV) injection; it was not until 1963, 
when Maurice* described his fluoro- 
photometer, that accurate measure- 
ments of flueresceir in the aqueous 
humor and vitreeus were possible. The 
blood-aqueous barrier to fluorescein in 
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humans was studied extensively by 
Amsler and Huber, who found 
increased permeability of the vessels 
in a wide variety of diseases, eg, uvei- 
tis, heterochromic iridocyclitis, contu- 
sion of the globe, and diabetes melli- 
tus. Recently, the technique of vit- 
reous fluorophotometry has been used 
to study the retinal vascular permea- 
bility in norma! subjects and those 
early changes seen in patients with 
diabetes mellitus.** To the best of our 
knowledge, values of aqueous fluores- 
cein concentrations after IV injection 
of fluorescein have not been defined 
in normal subjects. 

The present study has been under- 
taken (1) to define the normal iris 
fluorescein angiogram, (2) to establish 
normal values for aqueous fluerescein 
concentration after IV injection of 
fluorescein, and (3) to study what 
effect aging might have on iris and 
ciliary body vessel permeability to flu- 
orescein. We believed that the knowl- 
edge of these test results in normal 
subjects was necessary before we 
could move on to the complex prob- 
lems of iris vasculature and ciliary 
body permeability in disease states— 
in particular, diabetes mellitus. 


PATIENTS AND METHODS 
Sample Population 


Forty-four white subjects were recruited 
from advertisement in the local newspaper. 
The study group consisted of 25 female and 
19 male subjects whose ages ranged from 


No. of Subjects 
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Fig 1.—Frequency distribution of subjects 
studied with respect to age. 





15 to 65 years. A fairly even distribution 
density over the whole age range was 
achieved in the study group (Fig 1). 

The following criteria had to be met for 
inclusion in the study: visual acuity cerrect- 
able to 20/20 in both eyes, intraocular 
pressure less than 20 mm Hg, absence of 
present or past intraocular inflammatory 
signs, normal funduseopic examination 
results, and normal bloed pressure in both 
arms. There could be no history of diabetes 
mellitus, systemic hypertension, prior or 
current ocular disease, or prior ocular sur- 
gery. We also required normal serum creat- 
inine, blood glucose, and fibrinogen lev- 
els. 

Two subjects had darkly pigmented 
irides. The 42 remaining subjects had blue, 
green, or hazel irides. 


Fluorescein Angiography of the Iris 


One eye was randomly selected for 
angiography, the right eye being studied in 
26 cases and the left in 18 cases. Ne drops 
were put in the eye to dilate or constrict 
the pupil, though applanation IOP was 
determined before the angiographic study. 
Five milliliters of a 10% solution of f'uores- 
cein was then injected into the antecubital 
vein. Pictures were taken using a slit-lamp 
camera with the fundus flash II power 
back at a frequency of about one every 1 or 
2 s for approximately 30 to 40 s. Follow-up 
pictures were taken two minutes after 
injection. We were attentive to obtaining 
sharp focus, especially of the arteriolar 
tufts at the pupillary margin. 


Angiogram Interpretation 


Arm-iris time was measured as the time 
elapsed between the injection and the first 
appearance of fluorescein in the radial 
arteries of the iris at the limbus in the 
sector that filled first. The arteria! time 
was measured as the time needed for the 
dye to reach the pupillary margin frem the 
limbus, and venous time was read as the 
time required for fluorescein to reach the 
limbus from the pupillary margins. 

Leakage was evaluated by three persons 
independently of each other and without 
knowledge of the age or sex of the patient. 
We required several pictures in good focus 
with substantial spreading of the dye 
before leakage was definitely assigned. 


Aqueous Photofluorometry 


A fiberoptie bundle was inserted in one 
of the eyepieces of a slit lamp. The cross 
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section of the fibers was aligned perpen- 
dicular to the light coming from the anteri- 
or chamber. Care was taken to position the 
fiberoptic bundle in the center of the ante- 
rior chamber halfway between the posteri- 
or surface of the cornea and the iris. Excit- 
ing light beam and microscope were angu- 
lated at 60° to 90° to avoid reflections. The 
light produced by the excitation of the 
fluorescence of the dye by the blue light of 
the slit lamp was picked up by the optic 
fibers and transmitted to a photoelectric 
cell. An appropriate barrier filter was used 
to eliminate the blue light. The current 
produced was amplified and measured on a 
meter. The measurements were taken 
60 + 5 minutes after injection. This time 
was chosen since the aqueous concentra- 
tion of fluorescein appears to reach a peak 
one hour after IV injection and soon after 
begins to decline.'" Care was taken to avoid 
light reflections from the cornea and to 
have stable readings on the meter. Read- 
ings were made in both eyes of the sub- 
jects. As there is a linear relationship 
between the current produced in the photo- 
cell and the concentration of fluorescein in 
the range of concentrations used, the valu- 
es were translated directly in concentra- 
tion of fluorescein expressed in nanograms 
per milliliter or 10° g/mL. Before each 
measure, the device was calibrated with 
10-*- and 10-’-g/mL standard solutions. 
To ensure that applanation tonometry 
would not significantly increase the fluo- 
rescence in the anterior chamber, the fol- 
lowing experiment was performed on three 
normal subjects aged 25, 35, and 47 years: 
the background fluorescence of the aque- 
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ous was measured initially, and the IOP 
then was measured by applanation tonom- 
etry after 1 drop of 0.25% sodium fluores- 
cein and 0.4% benoxinate hydrochloride 
(Fluress) was placed in the lower cul-de-sac 
of both eyes. The residual fluorescein was 
irrigated carefully from the cul-de-sac and 
the aqueous fluorescence measured one 
hour later. The results are as follows: 


Concentration 
1 hr After 
Background Applanation 
Concentration, Tonometry, 
g/mL g/mL 

OD 6.5 x 107? 9.0 x 10^? 
OS 5.5 X 10^* 10 x 10^? 
OD 6.5 x 10^" 1l X105 
OS 6.5 x 10^" 15 x 10-* 
OD 7.0 x 10°° 12 x 107 
OS 7.0 x 10°" 10 x 10°" 


Hemoglobin A,. 


Hemoglobin A concentrations were 
measured by the chromatographic tech- 
nique described by Schwartz et al." Hemo- 
globin A,. determinations were performed 
on 20 of the subjects. 


RESULTS 
Arm-lris Time 


Values of arm-iris time were ob- 
tained in only 41 subjects, because one 
patient fainted during injection, and 
intense iris pigmentation hid the ves- 
sels in two others. The mean value was 
18.06 s; SD, 3.7 s; and range, 12.9 to 
27.4 s. There is positive regression 


Fig 2.—Arm-to-iris circulation time vs age in normal subjects. 
Dashed line represents 9596 confidence limits. 


Fig 3.—Iris arterial circulation time vs age in normal subjects. 
Dashed line represents 9596 confidence limits. 
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with age (Y[s] + 14.23 + 0.098 x [yr]) 
(Fig 2). The slope of this line is signif- 
icantly different from zero (taf = 
2.047; P < .025). Ninety-five-percent 
confidence belts were calculated, and 
all the values but one lie inside the 
belt. 


Arterial Time 


It was possible to read arterial 
times from 36 angiograms. The mean 
value was 5.5 s; SD, 1.9 s; and range, 
2.9 to 9.5 s. Positive regression with 
age was present (Y[s] = 2.83 + 
0.068 x [yr]) (Fig 3). The slope of the 
regression line is significantly differ- 
ent from zero (taf 3.09; P < .01). 
Ninety-five-percent confidence belts 
were calculated, and all values lie 
inside the belt. 


Venous Time 


Venous time could be measured in 
30 angiograms. Mean time was 5.4 s; 
SD, 2.15 s; and range, 1.5 to 11.5 s. A 
linear regression line could be calcu- 
lated (Y [s] = 4.8 + 0.028 x [yr], but 
the slope of the regression line is not 
significantly different from zero 
(toga = 0.85; not significant). 


Total Iris Circulation Time 


In the 30 angiograms in which a 
determination of both arterial and 
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Fig 4.—Left, Example of minute leakage of fluorescein from pupillary margin. 
Right, Example of moderate leakage of fluorescein from pupillary border. 


venous time was possible, a total circu- 
lation tin= was determined by adding 
the two. Meaa was 10.84 s; SD, 3.14 s; 
and range, £9 to 19.3 s. A regres- 
sion line ceule be calculated (Y 
[s] = 8.22 + €.066 x [yr]. The slope 
of that line is not significantly differ- 
ent from zerc (taar = 1.41; not signifi- 
cant). i 


7luccescein Leakage 


The arziograms initially were re- 
viewed bz tiree investigators inde- 
pendently of *ach other. In eight eyes, 
there was scme disagreement as to 
the interore-ation. After reviewing 
them tog» the, the discrepancies were 
settled. 

Pupila-y Sakage was present in 
nine of 4- eyss. Four were graded as 
minute (»snly slight staining of iris 
tissue) (F.g 4 left) and five as moder- 
ate (with-defmite leakage of dye into 
the aquecus) Fiz 4, right). The age of 
the pateirt ard the amount of leakage 
are demcnstzated as follows: 


Amount of 
Age, y- Fluerescein Leakage 

28 Minute 
30 Minute 
32 Minute 
* 33 Minute 

37 Moderate 

45 Moderate 

47 Moderate 

57 Moderate 

62 Moderate 


Of the five ees that showed signifi- 
eant leakage four were in patients 
older than 4€ years. In all nine eyes 


~~ 
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Fig 5.—Summary of filling patterns of iris 
vasculature from analysis of fluorescein 
angiography. 


the leakage faded away quickly after 
passage of the initial bolus cf dye. 
This is in contradistinction to neovas- 
cularization in which the leakage 
increases with time and is still visible 
in late pictures.* 

In no subjects was leakage found 
along the radial vessels or from the 
iris surface. No ocular abnormalities 
were found in any of the patients with 
pupillary border leakage. 


Filling Delay and Sector Filling 
of the Vasculature 


A detailed analysis of the filing 
pattern could be made on 38 angio- 
grams. The iris was divided inzo four 
quadrants with the 3-, 6-, 9-, and 12- 
o'clock points corresponding to the 
midpoint of temporal, inferior, nasal, 
and superior quadrants, respectively, 
for the left eye and nasal, inferior, 
temporal, and superior quadrants, 


respectively, for the right eye. 

The inferior quadrant alone or with 
one other quadrant was the first to fill 
in 78.9% of the eyes. The superior and 
nasal quadrants alone or with one 
other quadrant filled first in 31.6% 
and 23.7%, respectively. In no iris did 
the temporal quadrant fill first. 

In 89.5% of the eyes, the temporal 
quadrant alone or with one other 
quadrant filled last, while in only 3% 
of the eyes did the inferior quadrant 
experience a filling delay alone or 
with one other quadrant. The nasal 
and superior quadrants alone or with 
one other quadrant filled last in 21.1% 
and 7.9% of the eyes, respectively. 

The area that most frequently filled 
second either alone or with one other 
quadrant was the superior quadrant 
(55.8%) followed by the nasal quadrant 
(31.6%), the temporal quadrant 
(26.3%), and the inferior quadrant 
(15.6%). 

A summary of these findings is 
depicted in Fig 5. 


Photofluorometry of the Aqueous 


Measurements of fluorescein con- 
centration in the aqueous 60 + 5 min- 
utes after IV injection were made in 
36 subjects. In three (all female), the 
readings were excessively high (out- 
side 95% confidence limits) and were 
rejected in the calculations. Of the 33 
subjects included, the mean aqueous 
fluorescein concentration was 135 ng/ 
mL with a SD of 62 ng/mL and a 
range of 60 to 225 ng/mL. If the group 
is broken down to sex, the following 
results were obtained: in 17 male sub- 
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jects, the mean was 125.3 ng/mL, SD 
of 60.6 ng/mL, and range of 60 to 200 
ng/mL; in 16 female subjects, the 
mean was 165.8 ng/mL, SD of 62 
ng/mL, and range of 75 to 225 ng/ 
mL. 


Regression With Age 


Regression lines of aqueous fluores- 
cein concentration vs age were calcu- 
lated for both female and male sub- 
jects (Fig 6). Analysis of covariance to 
test the two regression lines showed 
that neither the slopes nor the eleva- 
tions were significantly different 
from each other. Hence, the two lines 
could be combined. The slope of the 
combined regression line (Y [ng/ 
mL] = 53.2 + 2.08 x [yr] is signifi- 
cantly different from Zero 
(ts1a¢ = 6.073; P —.01) Ninety-five- 
percent confidence belts for the indi- 
vidual values for all the patients were 
also calculated and displayed in Fig 6. 
One can clearly see that the three 
rejected values are far above the 
upper belt. 


Comparison Between the Two Eyes 


For each subject, photofluorometry 
was done in both eyes. The coefficient 
of correlation was .99, which for 36 
pairs is highly significant (P < .001). 
This shows clearly that one expects to 
find the same concentration in both 
eyes of normal subjects. | 
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subjects. Regression lines for male, female, as well as all subjects 
(combined) are included. Dashed line represents 95% confidence 
limits for combined regression line. Open squares represent 
those excessively high readings that were not used in calcula- 
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Fig 7.—Hemoglobin A;. values vs age in normal subjects. Dashed 


line represents 9596 confidence limits. 


Hemoglobin A,. and 
Aqueous Photofluorometry 


We were able to obtain hemoglobin 
À, measurements in 20 of our 
patients. The mean was 4.32%, SD was 
0.66%, and the range was 3.1% to 5.4%. 
We found a significant regression 
with age (Fig 7). The regression is Y 
(96 total hemoglobin) = 3.33 + 
0.02767 x (yr). The slope is signifi- 
cantly different from zero 
(tisay = 3.429; P< .01). Ninety-five- 
percent confidence belts for individual 
values were calculated around the 
regression line and also are displayed 
in Fig 7. In 13 patients we had avail- 
able both hemoglobin A,. levels and 
photofluorometric readings in the 
aqueous. A coefficient of correlation 
of .722 (P — .01) was found between 
these variables (Fig 8). 


COMMENT 


Iris angiography has been demon- 
strated to be an effective method of 
studying iris vasculature in both the 
normal and abnormal state.** The 
present study has demonstrated that 
arm-iris circulation time and iris 
arterial circulation time both increase 
linearly with age (a finding not unex- 
pected since arterial circulation times 
slow during aging). Wide ranges simi- 
lar to those previously reported’ exist 
for both values. Since venous circula- 


tion times are notoriously variable, 
the lack of significant linear changes 
when one examines the effect of 
aging on both iris venous circulation 
time and total iris circulation time 
was expected. 

Leakage of fluorescein from the 
pupillary border was observed in nine 
of the 44 normal subjects studied. This 
frequency of pupillary leakage is sim- 
ilar to that reported by previous inves- 
tigators.*"* Care was taken not to 
confound leakage with “out-of-focus” 
photographs.‘ In all instances the 
leakage observed in this study was 
short-lived and was observed az the 
pupillary margin only. Neither leak- 
age from the radial iris vessels nor 
persistent leakage from the pupillary 
margin was observed in any of the 
subjects. These findings are apparent- 
ly specific for surface iris neovascular- 


 ization. Significant leakage (depicted 


as moderate in the tabulation on 
pupillary leakage) was seen more com- 
monly in persons older than 40 years, 
while slight (minute) leakage was 
more commonly observed in subjects 
younger than 40 years. The short-lived 
pupilary margin leakage did not 
affect the aqueous fluorescein concen- 
tration, which was measured one hour 
after injection. 

Of particular interest were the rath- 
er specific filling patterns observed in 
the normal iris. In almost 90% o? the 
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Fig 8 —Cosrelatior between hemoglobin A,. values and aqueous fluorescein concentra- 


tions. 


38 patiems examined, the temporal 
quadrant »ither alone or with another 
quadrant filled ast, while in almost 
8076 the nferior quadrant alone or 
with anetner quadrant was the first to 
fill. Since ne apparent anatomical dif- 
ferences-exist in the vessels within the 
iris itself. the reason for this regular 
filling pattern must lie in the differ- 
ence between (_) the filling of the 
major arterial crcle of the iris from 
the leng postericr and anterior ciliary 
arteries and/or (2) the paths that the 
long posterior ciliary and anterior cil- 
iary artecies take in reaching the 
major ar-erial circle. Greider and 
Egbert’ have shown that there is 
more direst emptying of the anterior 
ciliary artemes into the major arterial 
circle in tae vertical meridian than is 
seen will the horizontal meridian’s 
long posterior and ciliary arteries. 
Furthermore, they have demonstrated 
that the nerizontal meridian is pri- 
marily supplied »y the widely branch- 
ing long posterier ciliary arteries, the 
anteriorc liary arteries of this merid- 
ian being of relatively minor impor- 
tance. These observations plus the 
shorter aad more direct path of the 
vertical meridian’s anterior ciliary 
arteries raight explain why a portion 
fed primzrily by the anterior ciliary 
arteries eg, inferior quadrant) is 
more apt te fill more quickly than a 
portion ĉel primarily by the long pos- 
terior ciliary arteries (eg, the tempo- 
ral quadrant). Muscle surgery also has 
been demonstrated to be responsible 
for sector filling delays’; however, in 
none of oar- patients studied had stra- 
bismus surgery deen performed. 
Aquecvs fluorescein concentrations 
measured one heur after IV injection 
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of fluorescein represent contributions 
from the ciliary body (secretion by 
ciliary processes as well as permeabil- 
ity of ciliary body vessels) and from 
the iris (permeability of iris blood 
vessels). This present study demon- 
strates convincingly that the concen- 
tration of aqueous fluorescein in- 
creases significantly with age, with no 
real differences between male and 
female patients. This increase with 
age no doubt reflects an increase in 
the permeability of the iris and ciliary 
body blood vessels to fluorescein since 
we know that aqueous secretion 
decreases with age. The establishment 
of a normal range of 60 to 225 ng/mL 
with the type of fluorometer used in 
this study should now provide & base- 
line from which one can begin to 
study early changes in iris and ciliary 
body vessel permeability in diabetes 
mellitus. It is expected that future 
studies along these lines will enable us 
to detect the earliest changes seen in 
rubeosis iridis and even predict those 
individuals at risk of having iris sur- 
face neovascularization develop. Since 
a high coefficiert of correlation was 
found between the aqueous fuores- 
cein concentrations of both eyes of our 
subjects, a comparison of the two eyes 
might be useful in future studies 
relating to a prerubeotic state. 

In this study three apperently 
normal female subjects demonstrated 
unusually high aqueous photofluoro- 
metric readings. In none of these per- 
sons was leakage observed frcm the 
iris during the angiographic part of 
the study. Similarly none of the 
patients had an increased IOP possi- 
bly reflecting a hypersecretory type 
of glaucoma. The significance o? these 


increased readings currently is un- 
known. They may reflect a mild state 
of glucose intolerance in apparently 
normal subjects for hemoglobin A, 
levels of 5.0% and 5.4% were present in 
two of the persons. 

The significant correlation between 
hemoglobin A and aqueous fluores- 
cein concentration probably reflects 
the significant increases both values 
experience with aging.'* It is possible 
that increased glycosylation of specif- 
ic membrane proteins may alter per- 
meability thus permitting more fluo- 
rescein to pour out of the vessels of 
the iris and ciliary body.'® 


This study was supported in part by National 
Eye Institute training grant EY-00051, National 
Institutes of Health research grant AG-01312, by 
an unrestricted research grant from Research to 
Prevent Blindness, Ine, and from the Elsie B. 
Ballantyne Fund. 
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A Bipolar Coaxial Microprobe 


for Safe Transvitreal Diathermy 


Jean-Marie Parel, Ing, ETS-G; Guy E. O’Grady, MD; Robert Machemer, MD 


è We present a new 22-gauge transvit- 
real bipolar diathermy microprobe. With 
the use of the coaxial principle, the cur- 
rent flows only at the probe's end sur- 
faces. Because of its small size and end- 
on coagulation effect, and when used in 
conjunction with a low-frequency diather- 
my unit, the probe can be used safely on 
vessels lying directly on the retinal sur- 
face and close to the optic nerve head. We 
report three cases to demonstrate the 
usefulness of this instrument. 

(Arch Ophthalmol 99:494-497, 1981) 
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Since an earlier attempt by two of us 

(J-M.P. and R.M.) and Aumayr' to 
control bleeding vessels during vit- 
reous surgery by diathermy coagula- 
tion, various methods have been pro- 
posed by others.*? All of those 
methods made use of a short-wave 
radiofrequency diathermy source 
(MIRA, 13 MHz). 

The use of high-frequency diather- 
my proved to be dangerous in the 
vicinity of the optic nerve.‘ It caused 
us and other investigaters to search 
for safer solutions. 

In 1975, Tate et al? reported on an 
ingeniously designed coaxial electrode 
that was made to fit into the vitreous 
infusion suction cutter (VISC) fiber- 
optic sleeve. Thus, coagulation at the 
retinal surface with goed concentric 
shadow-free illumination was made 


possible. The large size (16 gauge/1.65 
mm) of that instrument tip prevented 
accurate pinpoint coagulation of small 
bleeding vessels, and the probe was 
used with a low-frequency (LF) spark- 


. gap unipolar diathermy generator 


(Walker/Storz, Inc), therefore, requir- 
ing a patient grounding plate. Thus, 
the electrical current had two simulta- 
neous paths: (1) between the central 
part of the probe and return elec- 
trodes and (2) between the central 
electrode and the patient grounding 
plate. That current will actually flow 
through the retina; thus, the depth 
and path of the coagulation are uncon- 
trollable. Tate et al^ discouraged the 
readers from using their coaxial probe 
near or on the optic disc. 

The bimanual technique described 
by Charles et al which utilizes a LF 


Fig 1.—Cross section showing position of instruments during transvitreal diathermy, using alligator clips (left) and new 
probe (right). F indicates fiber optic probe; V, vitreous cutting-aspirating instrument; and B, bipolar coaxial 
microprobe. Stray electrical leakage current possible paths are shown with broken lines (left). 
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spark-gap bipolar diathermy (Cod- 
man; Mentor, Inc) unit, subsequently 
has been advocated for treating bleed- 
ing vessels in the vitreous cavity. The 
unit's output leads are connected via 
alligator clips (Fig 1, left) to the two 
instruments that are inserted into the 
eye. The bleecing retinal vessel has to 
be pressed between the tips of these 
instruments. A foot switch is then 
depressed, sending a high voltage 
across the bare instruments, hopefully 
leading to coagulation of the bleeding 
vessel. This technique, although sim- 
ple, requires considerable dexterity on 
the part of the surgeon, especially 
when coagulsting on the surface of 
the retina, where sticking of the 
instruments during treatment could 
create a retina! tear as the instru- 
ments are withdrawn from the site. 
Furthermore, when using a fiberoptic 
probe and a vitreous cutting instru- 
ment, as ore of the coagulating 
instruments, the site to be coagulated 
can only be seen in faint retroillumi- 
nation. 

Even when using the smallest 
vitrectomy instrument available to- 





Fig 2.—Bipolar coaxial microprobe and its tip. Current will only flow between the probe's 
conical apex (AE) and coaxial return electrode collar (RE). G indicates glass coaxial 
insulation; T, black mat Teflon coating. Diameter of probe tip is 0.7 mm, and lergest 
diameter of probe's active electroce is 0.25 mm. 


Fig 3.—Case 1. Top left, top center, and top right, Preoperative views of patient's fundus one 
month prior to surgery. Bottom left, bottom center, and bottom right, Postoperative views of 
fundus one month after surgery. 
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Fig 4.—Case 2. Left, Immediate postoperative view of patient's fundus. Arrow indicates 
point at which bleeding vessel was treated. Center and right, Postoperative views of 
fundus four months after surgery. 





Fig 5.—Case 3. Top left, view of patient's fundus prior to surgery. Top right, Postoperative 
view of fundus seven days after surgery. Bottom left, View of fundus six weeks after 
surgery. Bottom right, View of fundus nine months after surgery. Arrows are markers to 
orient the photographs. 


day (20 gauge/0.9 mm), the size of the 
coagulation is broad when compared 
with a large retinal vessel (average, 
0.2 mm), such as can be found in the 
vicinity of the optic nerve head. Also, 
since both vitrectomy instruments are 
made of bare conducting material, 
Stray currents of varying magnitude 
will go to all parts of the eye. We think 
that the high voltage (2,000 V or more) 
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that is produced by spark-gap units 
could damage delicate tissue, such as 
zonules and the ciliary body. Such a 
high voltage could eventually induce 
an electrical cataract if the surgeon 
accidentally depresses the foot switch 
while the surgical instrument tips are 
placed too far apart within the 
vitreous cavity. 

We also have been told of other 


complications in which external burns 
of the conjunctiva and cornea oc- 
curred. These burns were produced by 
one of the bare instrument tips that 
accidentally contacted the eyelid spec- 
ulum or the infusion contact lens me- 
tallic holder at the time of bimanual 
transvitreal coagulation. 

Although Charles and colleagues? 
did insulate one of the intraocular 
instruments for better control cf the 
coagulating current path, stray cur- 
rents of smaller magnitude will still 
be present; therefore, potential struc- 
tural damage to surrounding tissue is 
still possible. 

With the commercially available 19- 
or 20-gauge vitrectomy instrument 
widely used today, the practice of 
insulating the shaft of one, or better, 
both probes has been forgotten, thus 
possibly leading to the previously 
mentioned complications. 


BIPOLAR COAXIAL 
MICROPROBE 


We designed a bipolar transvitreal coax- 
ial diathermy microprobe (22 gauge/0.7 
mm) that obviates all the previously men- 
tioned problems. This probe has a platinum 
inner active electrode that is insulated 
from the outer coaxial stainless steel 
return electrode. The probe handle is pencil 
shaped, 7 mm in diameter, and 100 mm in 
length. The length of the probe tip is 32 
mm, and its diameter is 0.7 mm. The 
bipolar generator produces an electrical 
field only at the extremity of that tip. 
Thus, no stray currents are produced. The 
probe's active electrode is conically shaped 
and its largest diameter is 0.25 mm. Hence, 
the highest current density will be gener- 
ated at the cone’s apex; therefore, pinpoint 
microcoagulation is favored, an advantage 
when working at the surface of the retina 
(Fig 1, right). For added safety and to 
reduce the glare produced by external illu- 
mination, the transvitreal diathermy probe 
tip is black mat Teflon coated, except at its 
very end. The probe can be sterilized in an 
autoclave (Fig 2). 


Bipolar Coaxial Microprobe— Pare! et al 
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In the following case reports, we have 
used the "wet-field" bipolar coagulator 
(Codman/Mentor, Inc) as a source of LF 
current. Good-ecoagulation is obtained with 
our unit when the intensity knob is set 


between 15 and 20. Beeause of its inherent, - 


spark-gap-generated LF, the use of higher 
intensity levels may result in the probe 
adhering to the tissue that is to be coagu- 
lated. 

It alse should be emphasized that with 
this unit, there is no interruption in power 
delivery-until the surgeon releases the foot 
switch. Since the coagulation is rapidly 
obtained, the surgeon must be prepared to 
get his or her foot off the pedal within a 
split second te prevent overcoagulation. 

Additional elinical research with a newly 
designed 1.25-MHz medium-frequency bi- 
polar generator is being done to eliminate 
these drawbacks. When used in conjunc- 
tion with this transistorized sine-wave 
generater, the bipolar coaxial microprobe 
requires only 200 mjoule of energy deliv- 
ered in a singie 200-ms pulse to produce a 
satisfactory coagulation at the retinal sur- 
face. 

Technical and clincal data on this new 
system will be available at a later date. 


REPORT OF CASES 


Case 1.— A 31-year-oid man was referred 
for evaluation of proliferative diabetic 
retinopathy that exerted considerable trac- 
tion on the retina nasally, superiorly, and 


inferiorly to the disc in his left eye (Fig 3, 


top right, top center, and top left). The 
macula was not yet involved so that the 
patient's visual acuity was 20/25 OS at the 
time-of tne initial evaluation (Jan 11, 1979). 
He had previously undergone panretinal 
photecoagulation in the right eye and was 
maintaining 20/20 visual acuity in this eye. 
Soon after the evaluation, the patient had a 
vitreous hemorrhage in the left eye that 
redueed the visual acuity to 20/60. 
Because of the extensive severe traction 
on the retina caused by the vascular prolif- 
eration, it was thought that panretinal 
photecoagulation might lead to a traction 
detachment of the posterior pole and, 
therefore, was contraindicated. Since the 
visual outcomein eyes with proliferation is 
usually poor, the possibility of vitrectomy 
was discussed at length with the patient, 
and he decided to try this approach. There- 
fore, vitrectomy and scleral buckling were 
performed on the left eye on Feb 8, 1979. 
The bridging bands that connected the 
pedicles to the retina were severed, and 
each pedicle was circumcised so that only a 
narrow stalk remained above the surface of 
the retina. After the vitrectomy was com- 
pleted, a nasal sclerotomy site was opened 
with the use of the Beaver-Ziegler knife 
blade, and the bipolar diathermy probe was 
introduced into the eye. The intraocular 
pressure was then reduced so that the 
bleeding cut ends of the residual vascular 
proliferation could be identified. Approxi- 


E 


-. Arch Ophthalmol—Voi 39, March 1981 


mately 40 such sites were cauterzed with 
the use of the fiberoptic source of zhe VISC 
for illumination. The instruments then 
were withdrawn, and the sclerotemy sites 
were closed with 9-0 sutures (Ethilon). 
Visualization with the indirect ophthal- 
moscope disclosed a dialysis between the 
6:30- and 7-o’clock meridians. Therefore, a 
segmental buckle (5-mm Silastie sponge) 
was sutured in position to close the dialysis 
after the edge had been treated with cryo- 
pexy. 

The postoperative photographe (Fig 3, 
bottom left, bottom center, and bottom 
right) are of the same areas of th» fundus 
as the preoperative photographs. The 
patient's visual acuity had returned to 20/ 
25 at this point one month after surgery 
(March 15, 1979). 

CASE 2.—An 18-year-old woman had 
undergone vitrectomy in the left eye on 
Nov 17, 1978, for treatment of 3 highly 
elevated traction detachment of the poste- 
rior retina secondary to proliferative dia- 
betic retinopathy that had redeced the 
visual acuity to 2/200; the visual acuity in 
this eye subsequently returned to the 20/ 
200 level. 

The patient’s right eye, which previously 
had undergone panretinal photecoagula- 
tion with the argon laser, showed a propen- 
sity toward recurrent incapacitating vit- 
reous hemorrhage. There was extensive 
residual fibrous proliferation that ex- 
tended from the disc to several areas of 
retina along the branch vessels, and these 
bands appeared to be rather taw. There 
was substantial vascular proliferation that 
was still evident in the fibrous tissue at the 
inferior disc margin as well. 

The patient underwent vitrectemy sur- 
gery in the right eye on Aug 9, 1979. Axial 
and tangential traction on the posterior 
retina was relieved as much as possible by 
eutting bands above the surfaee of the 
retina, and a profusely bleeding vessel 
within the fibrous proliferation near the 
inferior margin of the disc was treated 
with six applications of the bipolar diather- 
my probe, which had been introduced 
through the pars plana nasally. The arrow 
in Fig 4, left, taken one day after surgery, 
marks the point at which the bleeding 
vessel was treated. Preoperative photo- 
graphs were not possible beezuse of 
vitreous hemorrhage that obscured fundus 
details. The patient has subsequen-ly been 
free of hemorrhages, and her visusl acuity 
in the right eye was 20/30 at the time the 
follow-up fundus photographs (Fig 4, cen- 
ter and right) were taken (Dec 20, 1979). 

Case 3.—A 55-year-old woman with pro- 
liferative diabetic retinopathy that in- 
volved both eyes had undergone panretinal 
photocoagulation to the right eye in June 
1978. She subsequently had recurrent 
vitreous hemorrhages in this eye, and trac- 
tion detachments had developed along both 
temporal arcades. A round hole in the area 
of traction also had developed along the 


superotemporal areade. There was exten- 
sive residual vascular proliferation in the 
taut bands that pulled the retina anterior- 
ly, both superotemporally and inferotem- 
porally, and there were several avulsed 
retinal vessels (Fig 5, top left, taken July 
26, 1979). 

The patient underwent vitrectomy sur- 
gery in the right eye on July 31, 1979. The 
bipolar diathermy probe was used for mul- 
tiple applications of treatment to bleeding 
cut ends of vascular proliferation within 
the numerous fibrous bands, which pre- 
viously had been severed with the VISC to 
release the detached retina. 

The whiteness of the diathermy still can 
be easily seen in Fig 5, top right (this 
photograph was taken seven days after 
surgery); the area photographed is the 
same as in Fig 5, top left. The patient’s 
traction detachments settled completely, 
and within six weeks, the visual aeuity in 
this eye had returned to the preoperative 
level (20/30 OD). There is minimal intra- 
retinal hemorrhage in the six-week postop- 
erative photograph (Fig 5, bottom left). 
This hemorrhage is within one of the areas 
that was treated with diathermy (same 
areas as shown in Fig 5, top left and top 
right). In a later follow-up visit (April 
1980), a retinal hole developed in the center 
of the area that was treated with transvit- 
real diathermy (Fig 5, bottom right). The 
retina had become attenuated here second- 
ary to severe tangential traction that exist- 
ed preoperatively. In Fig 5, bottom right, 
the edge of the hole appears well sealed, 
and mild intraretinal hemorrhage remains 
superior and temporal to the treated 
area. 


This study was supported by Public Health 
Service research grants EY-00841, EY-02180, and 
EY-2903, by the Research to Prevent Blindness, 
Inc, New York, and by the Veterans Administra- 
tion Medical Center, Miami (project No. 6371- 
04). 

Barbara French and Gonzalo Cruzat prepared 
the photographs; Marilyn Maxwell and Charlaine 
Rowlette provided editoria! and computer assis- 
tance, respectively. 

The probe is manufactured by Clinitex Divi- 
sion of Cooper, Danvers, Mass. 
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A New Operating Table for the Management 
of Giant Retinal Breaks 


Gholam A. Peyman, MD 


e For management of giant retinal 
breaks, | have developed an operating 
table that can rotate around its longitudi- 
nal and transverse axes 360°. When this 
table is used in conjunction with intravit- 
real injection of air, a giant break can 
easily be tamponaded, regardless of its 
location. 
`- (Arch Ophthalmol 1981;99:498-499) 
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Surgery for the repair of giant reti- 
nal breaks is a difficult intraocular 
procedure, especially when the breaks 
are located above the horizontal me- 
ridian. A major problem is to unfold 
the large retinal flap during the sur- 
gery. With the use of vitrectomy, 
vitreous traction can be cut; however, 
the retina seldom unfolds by itself. 
Norton and co-workers! and Freeman 
et al? demonstrated a method of 
unfolding the retina by injecting air 
intravitreally and changing the pa- 
tient's head position to maneuver the 
air bubble in the eye. The bubble 
forees the subretinal fluid out and 
tamponades the retina against the 


pigment epithelium. 

Schepens et al? devised a sophisti- 
cated operating table on which the 
patient’s head could be lifted and 
rotated 360?. However, this table is 
complex and expensive to build. A 
simpler rotating table, such as that 
produced by Stryker Company in 
Michigan City, Ind, can rotate the 
patient in a horizontal position around 
a single, longitudinal axis. On this 
type of table, the air bubble inside the 
eye can travel only along an imagi- 
nary arc over the optic disc from the 
3-o'eloek position to the 9-o’clock posi- 
tion and in the reverse direction. 
Tears located in other clock-hour posi- 


Fig 1.—Operating table has two rotating elements (A) and (B). The 
patient is positioned in half-moon brackets (A) and strapped 
between two plates. Brackets can rotate patient and table around 
longitudinal axis of bed through 360? in either direction. Rotation 
360° around transverse axis of bed is achieved by rotating double 
rings (B). Arrows indicate direction of rotations. 
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Fig 2.—Rotatior of bed around its longitudinal axis. 


tions are difficult to manage. 

The operating table that I have 
developed for treatment of giant reti- 
nal breaks uses the bed of the original 
Stryker table (Fig 1) and eliminates 
the shortcomings of previous models. 
The patient is strapped between two 
plates of strong tissue canvas that 
support the back and front of the 
body. The back plate has two wrist 
rests around :he patient's head to 
stabilize the surgeon's hand during 
surgery. The shorter front plate 
reaches the patient's chest. 

The patient rotates 360? around the 
longitudinal axis, as in the Stryker 
table, by a rotating drum (Fig 2) of 
two half-moon steel brackets. To 
rotate around an axis perpendicular to 
the bed, the table is centered and 
fixed within a 2-m double ring made 
of stainless steel (Fig 1 through 3). 
The ring can rotate 360° around its 
center clockwise or counterclockwise 
many times. Rotation is performed 
eleetrically by rubber drive wheels. By 


axes. 


first rotating the bed around one axis 
and then the other to the desired 
position, the patient's head can be 
moved through any clock-hour posi- 
tion. For example, if a giant tear is 
between the 9- and 2-o'clock positions, 
after an initial vitrectomy, half of the 
vitreous fluid is replaced with an air 
or gas bubble. The patient is rotated 
to bring the midpoint of the tear 
(superotemporal retina in this case) to 
the most inferior (dependent) posi- 
tion. Then, the head of the table is 
rotated downward 180°. During this 
rotation the gas bubble rises over the 
optic disc toward the tear, which is 
superiorly located, and forces the sub- 
retinal fluid out. This tamponades the 
sensory retina against the pigment 
epithelium. While the patient remains 
in this position, the rest of the 
vitreous fluid is gradually replaced 
with gas; surgery follows.’ 

This table can be built at little cost 
by modifying the Stryker operating 
table. With this table it is possible to 


Fig 3.—Rotation of 


bed around its transverse and longitudinal 


move an air bubble inside the eye 
along any path to tamponade, at any 
clock hour, a giant break. It can also be 
used to evaluate the v treous traction 
on the retinal flap im preoperative 
ophthalmoscopie examination of the 
patient and to determine the best 
treatment approach. 


This investigation was supported in part by 
grant 1P30EY 01792 from the National Institutes 
of Health, Bethesda, Md. 

Joseph Ivicie and George ?. Mertz, physiology 
workshop, University of IBinois, Ch cago, as- 
sisted in the construction of the eperating 
table. 
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Symposium.—A symposium on pediatric ophthalmology and strabismus will be 
held April 13-14, 1981, at the Sheraton-Ritz Hotel. Minneapolis. This symposium 
is organized by the Department of Ophthalmology and will be under the 


direction of Dr Robert D. Letson. 
For further information, contact Darla Eckroth, Conference Coordinator, 


Continuing Medical Education, Box 293, Mayo Me 


St SE, Minneapolis, MN 55455. 


morial Building, 420 Delaware 
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Calendar of Events 


1981 


March 


Pediatric Ophthalmology Symposium, Savan- 
nah, Ga, March 23-25. 

Intraocular Lens Symposium, Century Plaza, 
Los Angeles, March 25-28. 

Vitrectomy Workshop, Tulane University, New 
Orleans, March 27-28. 

Spring Meeting, Pittsburgh Ophthalmological 
Society and Department of Ophthalmology, 
University of Pittsburgh, March 27-28. 

International Congress on Ophthalmic Plastic 
Surgery, Egypt and Israel, March 27-April 12. 


April 


Glaucoma and Perimetry, Pinehurst, NC, April 
2-4. 

Course on External Diseases, Lenox Hill Hospi- 
tal, New York, April 9-10. 

Seminar on “Anterior Segment Disease” and 
Jules Stein Lecture, University of California, 
Los Angeles, April 23-24. 

Congress on Cataract Surgery, Metropolitan 
Eye and Ear Hospital, Atlanta, April 24-26. 
The Eye In Family Medicine, University of South 

Carolina, Columbia, April 25. 

West Virginia Academy of Ophthalmology and 
Otolaryngology, White Sulphur Springs, WVa, 
April 26-29. 


May 


indirect Ophthalmoscopy and Peripheral Reti- 
nal Disorders, Mount Sinai School of Medi- 
cine, New York, May 1-2. 

Contact Lens Conference, Four Seasons York- 
ville, Toronto, May 1-2. 

Virginia Society of Ophthalmology and Otolar- 
yngology, Virginia Beach, Va, May 6-7. 

Symposium on the Eye in Systemic Disorders, 
University of Pennsylvania, Scheie Eye Insti- 
tute, Philadelphia, May 7-9. 

lowa Eye Association Meeting, lowa City, May 
7-9. 

American Association for Pediatric Ophthalmol- 
ogy and Strabismus, Orlando, Fla, May 
7-10. 

Modern Concepts in Refraction, Hyatt on Union 
Square, San Francisco, May 8-9. 

Glaucoma Syndromes: Annual Review by the 
Mayo Clinic, Rochester, Minn, May 8-9. 

Neuroradiology and Radiology of the Orbit, 
Essex House, New York, May 9-13. 

French Ophthalmological Society, Paris, May 
10-14. 

Congress of the Pan-American Society of Oph- 
thalmology, Acapulco, Mexico, May 10-15. 
Society for Clinical Trials, San Francisco, May 

11-13. 

A Clinical Day on Cataract Surgery and Correc- 
tion of Aphakia, New Hyde Park, NY, 
May 13. 

Practical Aspects of Office Neuro-Ophthalmolo- 
gy, Milton S. Hershey Medical Center, Her- 
shey, Pa, May 15. 

Seminar on Refractive Surgery, Mercy-Baptist 
Eye Foundation, St Louis, May 17. 

international Symposium on Intraocular Tu- 
mors, Schwerin, German Democratic Repub- 
lic, May 17-20. 

Retina and Vitreous Course, Hospital Militar, 
Bogota, Colombia, May 19-21. 
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June 


Annual Congress of the Ophthaimological Soci- 
ety of South Africa, Sun City, Republic of 
South Africa, June 2-5. 

International Echography Course, Vienna, June 
2-6. 

Yale Alumni 
June 5. 

World Congress of Ergophthalmology, Istanbul, 
Turkey, June 14-18. 

Second International Cataract Conference, Flor- 
ence, Italy, June 17-20. 

Current Concepts in Glaucoma and Neuro-oph- 
thalmology, Devers Eye Clinic and University 
of Oregon, Portland, June 18-20. 

Microsurgical Workshop, lowa City, June 
25-27. 


Meeting, New Haven, Conn, 


July 


Diagnosis and Management of Retinal Vascular 
and Macular Disorders, Big Sky, Mont, July 
12-17. 


August 
International Symposium on Orbital Disorders, 
Amsterdam, Aug 31-Sept 2. 
Functional Basis of Ocular Motility Disorders, 


Wenner-Gren Center, Stockholm, Aug 31- 
Sept 3. 


September 


International Strabismus Symposium, lowa City, 
Sept 17-19. 


October 


International Conference on Myopia, San Fran- 
cisco, Oct 28-30. 


November 


American Academy of Ophthalmology, Atlanta, 
Nov 1-5. 


December 


Echography Course, lowa City, Dec 1-5. 


News and Comment 


Glaucoma and Perimetry Sympo- 
sium.—A symposium entitled “Glauco- 
ma and Perimetry for the Ophthal- 
mologist" will be held at Pinehurst, 
NC, April 2-4, 1981. 

For further information, contact 
the Office of Continued Medical Edu- 
cation, 231 MacNeider Bldg, Universi- 
ty of North Carolina School of Medi- 
cine, Chapel Hill, NC 27514. 


Surgical Courses in Lens Implanta- 
tion.-The Ophthalmological Founda- 
tion of America Ine, New York, con- 
tinues to offer ongoing intensive sur- 


gical courses in lens implantation 
under the direction of Drs Miles A. 
Galin and Stephen A. Obstbaum. 

For further information, contact 
Ruth Green, Administrator, Ophthal- 
mological Foundation of America Inc, 
113 E 39th St, New York, NY 10016. 


Congress of French Ophthalmological 
Society.- The next congress of the 
French Ophthalmological Society will 
be held in Paris, May 10-14, 1981. The 
meeting is open to anyone who is or 
will be a member of the society. 

For further information, contact Dr 
J. Haut, Secretary-General, 9, Rue 
Mathurin-Regnier, Paris 75015, 
France. 


Continuing Medical Education Pro- 
gram.—The University of South Caro- 
lina School of Medicine, Columbia, will 
present a continuing medical educa- 
tion program entitled “The Eye in 
Family Medicine” on April 25, 1981. 

For further information, contact 
Jeri McClain, Office for Academic 
Affairs, University of South Carolina 
School of Medicine, Columbia, SC 
29208. 


Annual Educational Meeting.—The 
Yale Alumni in Ophthalmology will 
hold their annual educational meeting 
in New Haven, Conn, June 5, 1981. 
Guest speakers will be Dr Bradley 
Straatsma of Los Angeles, Dr Ron 
Michels of Baltimore, and Dr James 
Puklin of New Haven. 

For further information, write to 
Yale Alumni in Ophthalmology, c/o 
David Silverstone, MD, Temple Medi- 
cal Center, 60 Temple St, New Haven, 
CT 06510. 


Arlington Colton Krause, MD, PhD 
(1896 to 1980).—Dr Krause (who was 
born in Chicago) died last year in 
Knoxville, Tenn. He received a PhD 
degree in 1923 from the University of 
Wisconsin and an MD degree in 1928 
from Yale University, New Haven, 
Conn. Because of his training in chem- 
istry, he was able to contribute to our 
knowledge of the biochemica! aspects 
of ophthalmology. Dr Krause was an 
instructor at The Johns Hopkins Uni- 
versity, Baltimore, in ophthalmology 
from 1929 to 1935 and then joined the 
University of Chicago, where he 
became chairman in 1935. In 1956. he 
joined the Veterans Administration 
Hospital in Memphis. He wrote a book 
entitled "The Chemistry of the Eye," 
which was published by the Johns 
Hopkins Press in 1934. In his later life, 
he became interested in congenital 
malformations and wrote extensively 
on retrolental fibroplasia. 
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TEARS n= A [HE COMFORTABLE ARTIFICIAL TEAR. 
> | IJ | U ' à In a clinical study conducted by a private practitioner 
PL Bm on 93 patients, more than 4 out of 5 felt Tears Plus was 
aeea TeaRs — 8 TIFICIAL TEARS comfortable in the eye! 
Obe se sw MEAO): 
— relief of dry eye COMFORT IS BUILT INTO THE NEW 
y m 2floz sterile I5ml TEARS P LUS F ORMULATION. 
| To Burning, scratchy, gritty, dry eyes are soothed by the 
^ polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
— without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 
pH of the eye quickly and avoids stinging and you've 
got the comfort your patients want. And deserve. 
RECOMMEND TEARS PLUS: IT'S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergan Report Series No. 162, 1979. 
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ANNOUNCEMENT 


CALL FOR NOMINATIONS 
1981 Award of Merit in Retina Research 


The Retina Research Foundation, Houston, Texas, announces a call for nominations for the 1 981 
AWARD OF MERIT IN RETINA RESEARCH, to recognize a vision scientist whose work represents 
(a) single outstanding achievement in basic retina research or (b) a potentially significant contribution 
to new basic knowledge about the retina, its role in the visual process, and/or vitreoretinal diseases 
and disorders. President and Scientific Director of the Foundation is Alice McPherson, M.D., 


F.A.C.S., F. 1.0.8. 


Award: $30,000 (which includes a $1,000 honorarium). 


Eligibility: Vision scientists who are U.S. citizens, whose research is primarily directed to the retina. 


Nomination Procedure: The following must be submitted: (1) letter of nomination including brief 
statement supporting nominee; (2) brief summary of nominee's achievement or contributions to 
retina research, plus 3 (maximum) published reprints tnat best substantiate the work for which 
he/she is being nominated; and (3) nominee's curriculum vitae including complete bibliography. 


Mail completed nominations to: Alice McPherson, M.D.. Retina Research Foundation, 6560 Fannin, 


Suite 2200, Houston, Texas 77030. 


Deadline: Nominations must be postmarked no later than June 30, 1981. 


Selection and Presentation: The recipient will be selected by a committee of nationally prominent 
vision scientists and retina specialists appointed by the Foundation. Presentation of the 1981 Award 
is scheduled in conjunction with the Retina Society's Annual Meeting in San Francisco, September 
18, 1981. The award recipient will be the named lecturer for the Charles L. Schepens Lecture, 
which is featured in the Retina Society Program. 


Hx RETINA RESEARCH FOUNDATION, HOUSTON, TEXAS 












MICHIGAN OPHTHALMOLOGICAL SOCIETY 
13th Annual Summer Conference 


July 26-29, 1981 


GRAND HOTEL 
Mackinac Island, Michigan 


Guest Speakers: 

















J.J. Rowsey, M.D. 
Richard A. Thoft, M.D. 
Louis A. Wilson, M.D. 


Theme: 


"Cornea—New & Controversial Ideas" 
Registration: 
$100 Physician 
$ 50 Resident 
Contact: 






Margot A. Surridge 
Michigan Ophthalmological Society 
302 Eastland Professional Bldg. 
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SPONSORED BY THE 
POST GRADUATE INSTITUTE 
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A Comprehensive Update On Intraocular Surgery With 
Particular Emphasis On Extracapsular Techniques 
Course Director John R. Finley 
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AMA-CME Credits: Category 1: 16 
Registration fee: $300.00 (Luncheons included) 

For registration and additional information, please write: 

Jane Stark, Registrar 

Post Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 
New York, New York 10003 
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Now you can exchange your unusable 
4 hard lenses for AMSOFthin™ lenses 


The process is simple. Just send 


us up to 100 hard (or soft) contact 
lenses—in any condition and any 
brand. For each lens you send, we'll 
give you an AMSOFthin™ lens at 
59.00 off the already low list price of 
$18.00. it's like getting paid to im- 
prove your inventory! 


An industry first 
Take advantage of this unique 


offer and see fer yourself how AMSOF- e 
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thin lens durability and reproducibility can improve 
your practice — and how the simplicity of PRN Pricing 
saves you time as well as money. Find 
out why more and more practitioners 
are translating AMSOFthin lens qual- 
ity and value into mare and more 
satisfied customers. For more infor - 
mation call toll-free (890) 446-8301 
and in Virginia (800) £82-8173. 


Ag amsco 
LOMBART LENSES 


Division of American Sterilizer Company 
Box 1693. Norfolk Virginia 23501 


Manufactured for quality, pricecfor value 


oam»ofthin — 


(deltafilcon A) 


HYDROPHILIC CONTACT LENSES 
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STRABISMUS SURGERY 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
APRIL 23 and 24, 1981 


A comprehensive course emphasizing up-to-date oper- 
ative indications, techniques and post-operative man- 
agement in the surgery of strabismus. 


FACULTY 
DIRECTOR—JOHN S. HERMANN, M.D. 


ANTHONY R. CAPUTO, M.D. 
HOWARD EGGERS, M.D. 

PHILIP KNAPP, M.D. 
DONELSON R. MANLEY, M.D. 
ROBERT C. REINECKE, M.D. 

SARA SHIPPMAN, C.O. 

SUZANNE VERONNEAU-TROUTMAN, M.D. 
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LECTURES, FILMS and VIDEO-TAPES 
AMA-CME Credits, Category 1: 16 


Registration fee: $200.00 Limited enrollment 
For registration and additional information, 
please write: 


Jane Stark, Registrar 

Post Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 





NEOSPORIN 
Ophthalmic 


Solution Sterile 
(Polymyxin B- 
Neomycin—Gramicidin) 


Each cc contains: Aerosporin® (Polymyxin B 
Sulfate) 5,000 units, neomycin sulfate 2.5 mg 
(equivalent to 1.75 mg neomycin base), 
gramicidin 0.025 mg. Vehicle contains 
alcohol 0.5%, thimerosal (preservative) 
0.001% and the inactive ingredients propyl- 
ene glycol, polyoxyethylene polyoxypropyl- 
ene compound, sodium chloride and 
purified water. 


NEOSPORIN 
Ophthalmic 
Ointment Sterile 
(Polymyxin B- 
Bacitracin- Neomycin) 


Each gram contains: Aerosporin® (Polyryyxin B 
Sulfate) 5,000 units, bacitracin zinc 400 
units, neomycin sulfate 5 mg (equivalent to 
3.5 mg neomycin base), special white 
petrolatum qs. 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term trea:ment 
of superficial external ocular infections 
caused by organisms susceptible to ore or 
more of the antibiotics contained therein. 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown sensitivity to any of the components. 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible organisms. Ophthalmic Oint- 
ment may retard corneal healing. 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment. 

Allergic cross-reactions may occur which 
could prevent the use of any or all of tne 
following antibiotics for the treatment of 
future infections: kanamycin, paromomycin, 
streptomycin, and possibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutanecus 
sensitizer. Articles in the current literafure 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML. 


Research Triangle Park 


Burroughs Wellcome Co. 
Wellcome North Carolina 27709 
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Pseudomonas 
Haemophilus 
Klebsiella 
Aerobacter 
Escherichia 


effectively cover did ie 
the spectrum of somen 

. Superficial external = s 
ocular infections 


with 


NEOSPORIN . NEOSPORIN 


Ophthalmic _ Ophthalmic 
Solution Sterile Jiu p nt Sterile 








Proteus 
Corynebacterium 
Staphylococcus 
Streptococcus 





Pneumococcus 
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Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carelina 27709 


See adjacent page for brief summary of prescribing information. 
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rewards of a professional practice are — 


closer than ever. 
Marco would like to do its part to : 


* help you get started. That's why we're 


offering a free $515 chart projector 
with your initial purchase of a chair 
and stand, slit lamp, keratometer and 
lensmeter from Marco. 

And Marco will go even further 
than that. For those who will also 
need Marco's RT-1 refractor, we'll 
also provide a free chart projector 
mount and slide worth an additional 
$225. 

It's our way of saying congratula- 
tions on the completion of your 
residency and best wishes for a 
successful career in the years ahead. 

To take advantage of this special 
offer, simply contact your local 
Marco distributor. Upon purchase of 
your equipment, send your warranty 
cards and a copy of your invoice 
directly to Marco in Jacksonville, 
Florida. Our offer is good through 
August 31, 1981. 


Come see us. 


Marco participates in many con- 
ventions and meetings throughout 
the year. We invite you to visit our 
display of equipment and will be 
happy to answer your questions. 


17] ple 


1316 San Marco Boulevard/P.O. Box 10187/Jacksonville, Florida 32207 
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[n glaucoma: 


NEPIAZANE 4 












« 
broadens the options 
E 
® 
ince glaucoma patients are not alike, the broader NEP ™AZANE Methazolamide 
: : Before prescribing. please consult complete 
the Options for systemic I. O.P. contr ol, the product informatien, a summary of which 
: , follows: 
Br eater the odds that a wider T ange of patents may Indications: For adjunctive treatment of 
respond. That’s why the qualitative differences in capa inple (ege inge ena 
secondary glaucoma, and preoperative 
NEPTAZANE ther apy are Wor th know Ing about. in acute angle closure glaucoma where delay 
With NEPTAZANE Methazolamide, you can expect par TERRES DAC DET 
the intended ocular effects with little systemic Contraindications: Severe or absolute 
: . . : y glaucoma and chrenic noncongestive angle 
x acidosis. It has excellent penetration into aqueous closiss slantomu aD dodbel distin 
humor. And Its comparatively slow excretion glaucoma due to severe peripheral anterior 
; ; synechiae or hemorrhagic glaucoma. 
pattern permits effective LO.P. control with conve- Adrenocortical, hepatic, or renal 


insufficiency; electrolyte imbalance stare, e.g., 


ment b.i.d. dosage r ; SOIT $ hyperchloremic acidosis; sodium anc 
Ther € are enough differences In Its side effects potassium depletion states. 


CE US : Warnings: Although teratogenic effects dem- 
profile, too, xo make a significant difference to many onstrated in rats at high dose have not been 
patients. Intolerance, if it develops, is more likely to evidenced in humans, Methazolamide should 


: : | à , not be used in women of child-bearing 
be associatec with drowsiness and fatigue than with potential or in pregnancy, especially in the 
^ 1 . : Y first trimester, unless the expected benefits 
G.I. discomfort, paresthesias, or diuresis. And it's free outweigh potential adverseeffects 
Re : Precautions: Use vith caution in patierts with 
from beta blocker side effects. Thus, NEPIAZANE cirrhesis or hepatic insufficiency to forestall 


can extend the potential of systemic LO.P. control to hepatic coma; those on steroid therapy; those 


with pulmonary obstruction or emphysema 


a wider group of patients. to aveid acidosis. Flectrolyte balance should be 
maintained. Although not reported thus 
far with this drug, reactions common to 
sulfonamide derivatives, such as fever, 
leukopenia, hemolytic anemia, bone marrow 
depression or renal calculi, may occur. 
disappear on withdrawal or dosage adjustment): 
| anorexia, nausea, vomiting; malaise, fatigue 
or drowsiness, headache; vertigo, mental con- 
2 fusion, depression. paresthesias. Urinary 
{ azo d] | | e citrate excretion and uric acid output is 
decreased during use of this drug, but urinary 
Th Tablets 50 Ing. h calculi have not been reported. 
$ py LEDERLE LABORATORIES 
ie A Division of American Cyanamid Company 
: knowing more about. EE 


Adverse Reactions. (relatively mild anc 
© 1980: Lederle Laboratcries 208-0 





6mm optic 
5.0 PROLENE* 
polypropylene loops 


The IOLAB Model 101 is 
available in both clear and 
blue loops. 


“Trademark of ETHICON, Inc 


MODEL 101 


6mm optic with plano-convex design. 


Overall lens length 13mm. 
MODEL 101B 

Model 101 with blue loops. 
MODEL 101K 

offers a 10° loop angle. 
MODEL 105B 

Model 101K with blue loops. 
MODEL 101J 

Provides wider loops than 101. 
Overall length 13mm. 

MODEL 101T 

12mm overall dimension with 
6mm optic. 


MODEL 101 
MODEL 101B 


Nic 


MODEL 


101 


SHEARING 


CAUTION: Investigational 
device. Limited by Federal 
law to investigational use. 
The safety and efficacy of 
intraocular lenses is not 
yet established. 


IOLAB Corporation, 

861 South Village Oaks Drive 

Covina, California 91724 

Telephone: 213/915-7681 

TOLL FREE: 800/423-3939 

IN CALIFORNIA: 

800/362-7006 

in Canada: 800/268-2183 

British Columbia: 
CORPORATION 112-800/268-2183 


© IOLAB Corporation 1981 


MODEL 101K 
MODEL 105B 
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Rodenstock Brings Laser Interferometry Out Of 
The Research Lab And Into The Examining Lane. 


For reliable measurement of retinal 
acuity when cloudy media makes 
corventional diagnosis impossible. 


WHAT THE RETINOMETER 
DOES. 


The Retinometer measures the 
retenal and cortical functions of the 
eye, independent of the influence of 
the optical media. 

The result, defined as 'retinal 
visual acuity; provides reliable in- 
formation about the resolving power 
of he retina. 
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When the media are cloudy, it 
provides highly dependable prognos- 
tic information regarding expected 
post-operative acuity. 

In cases of reduced vision where 
the cause is uncertain, a distinction 
can be made between loss due to 
cortical and macular disturbances. 

With clear media, the ‘retinal 
visual acuity indicates themaximum 
acuity achievable even though the 
ametropia of the eye is uncorrected. 


HOW THE RETINOMETER 
WORKS. 

The Retinometer is a laser inter- 
ferometer, and is made as an attach- 
ment for the RO2000 Slit Lamp. 
(Also Haag-Streit and Zeiss. ) 
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With Slit Lamp magnification, 
the examiner is able to guide the 
laser pencil into the patient's eye 
with ease and precision — through 
the tiny openings whichare common 
in most types of opacities. 

The laser actually produces two 
beams of columnated light, which 
cross (and interfere with} each other 
in front of the retina. 

This crossing of beams produces 
a banded image which the patient 
can "see: 

(In effect, you've placed an eye 
chart inside the eye.) 

Once the beams ase perceived 
by the patient, the 
examiner adjusts 
the banded 
pattern until the 
bands are as bold 
and thick as possible.( Or similar 
to the largest letters on an eye 
chart.) In addition, the 


Retinometer allows these bandec 
images to be presented in four differ- 
ent positions: vertical, horizontal. 
and two oblique settings (1nset ). 
Thus, the patient no: only tells 
you whether he can see the image, but 
in what direction the lines are going 
(making malingering impossible). 
After each correct determination 
by the patient, the examiner adjusts 
the bands to the next finer setting. 
This procedure is repeated until the 
patient can no longer dependably 
determine the position of the image. 


HOW THE RETINOMETER 
IMPROVES ON EARLIER 
LASER INTERFEROMETERS. 


Where previous interferometers 
were extremely difficult to aim with 
precision because of the distance 
between patient and examiner, the 
Retinometer uses the optics of the 
Slip Lamp to eliminate this problem. 

Where previous interferometers 
were sensitive to vibration, the 
Retinometer is not affected. And it's 
optically-calibrated, so it will never 
be out of adjustment —a common 
problem with mechanically- 
calibrated instruments. 

In addition, the Retinometer has 
been designed to function as an un- 
obtrusive attachment to the slit lamp 
where previous models requirec a 
great deal of space. 

Finally, the Rodenstock Retino- 
meter is so easy to use your tech- 
nicians can be trained in a matter 
of minutes. 


To order, or for additional 
information, call tol! free (800) 
237-5908. In Florida call collect 
(813) 443-2606. 

Coburn Professional 

Products Division 

1375 S. Fort Harrison 
Clearwater, Fla. 33515 


CUSTOM 





HWWINYVYULING IMC INEVV O9 IAINDAIL. AE: " 


It took American Optical to design such an all- 
inclusive eyecare system. From dramatic new styling 
to added convenience and reliability the AO Custom II 
was designed to fully accommodate both patient 
and doctor needs. You'll find all the major features 
you demand, plus a lot of little ones we know you'll 
like. The AO Custom Il: Proving once again, ours is the 
standard of quality. 






from American Optical 


Tandem Two turntable ° 
provides easier access 
to instruments 





Lift controls conveniently located 
on chair and console 


Hydraulic lift system 
for greater reliability 


Control console can be located 
anywhere you wish 
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The Standard of Quality 
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Optical Advantage of a Soft Contact 
Lens in 3pecular Microscopy 


To the xditor.—_In zn article in the 
ARCEIVES (1980:98:188), Polse et al 
advoeatedl the wearing of a soft con- 
tact lers by subjects undergoing 
examinacion of the corneal endothe- 
lium by contact specular microscopy 
for a var ety of reasons. We would like 
to draw attention to a further optical 
advantage that can de gained by the 
selection of a seft contact lens with 
approprzte properties. 

A arge field ef view of the corneal 
endotheium image, without loss of 
magnification, is desirable in clinical 
specularmicroscopy. Most of the clin- 
ical specular microscopes available 
provide only a small visible field, 
ewing tc the use of narrow slit illumi- 
nation necessitated by the combined 
effects cf the thinness of the cornea, 
the acute angle of illumination, and 
the different intensities of the reflec- 
tions frem the interfaces between the 
endothedum-aqueous humor and the 
epithelium (tears or saline)-glass of 
the cbjeetive cone of the microscope. 

Ar incident light fraction of the 
specular microscope is reflected from 
each optical interface, and when the 
glass objective cone is coupled to the 
cornea by tears alone, the light 
reflectec from the tear-cone interface 
(Fig 1) is bright (0.4%) compared with 
that frem the endothelium-aqueous 
humor iaterface (only 0.02%) (Fig 1) in 
which the image of the endothelium is 
seem The difference is caused by the 
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greater difference between the re- 
fractive indices of the tears (saline) 
(n=1.386) and the glass (n=1.516) of 
the cone, than between the cornea 
(n=1.876) and the aqueous humor 
(n—1.336)? Figure 2 shows the ap- 
pearance through the  mieroscope 
when the width of the slit in the 


Fig 1.—Diagram of incident and reflected 
light paths when objective cone of specu- 
lar microscope is coupled directly to cor- 
nea by thin tear layer (not shown). Narrow 
slit illumination. Tear-cone interface indi- 
cated by t-c; endothelium-aqueous, e-a. 
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incident light path is opened maximal- 
ly before the bright tear-cone reflec- 
tion begins to overlap and obliterate 
the weaker endothelium-aqueous hu- 
mor reflex. The photomicrograph rep- 
resents, therefore, the largest obtain- 
able field of view of tne endo:helial 
image with the system used. 

If a thick, high-water-content, soft 
contact lens of refractive index close 
to that of the tears, and yet, which is 
easy to manage, eg, Luragel 75, 0.6 
mm thick, n— 1.379, is placed en the 
cornea, the percentage -eflectiom from 


Fig 2.—Photomicrograph of specular re- 
flections from in vitro rabbit cornea. 
Objective cone coupled directly to cornea 
by thin tear layer, (original magnification 
x 130). Tear-cone interface indicated by 
t-c; endothelium-aqueous, 
cell, g. 


e-a; giant 
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the tear-lens interface adjacent to the 
cornea (Fig 3) is small (0.025%) com- 
pared with that from the tear-glass 
interface, which previously occupied 
its position while the bright reflection 
from the tear-cone interface (Fig 3) is 
displaced further from the endothe- 
lium-aqueous humor reflection (Fig 3). 
Now the slit width can be greatly 
increased, as shown in Fig 4, before 
the endothelial image is overlapped 


LIN Al DRM HM 
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Fig 3.—As Fig 1 but with Duragel 75 con- 
tact lens between objective cone and cor- 
nea. Tear film (not shown) bathes lens. 
Reflections tear-cone interface (t-c) and 
endothelium-aqueous (e-a) further sepa- 
rated by contact lens. Tear-lens indicated 
by t-l. 


Fig 4.—Photomicrograph of specular re- 
flections from same position of cornea in 
Fig 2. Duragel 75 contact lens 0.6 mm 
thick lies between objective cone and cor- 
nea (original magnification X 134). Giant 
cell seen in context with other endothelial 
features (dark areas) in large field. Tear- 
cone interface indicated by t-c; endothe- 
lium-aqueous, e-a. 
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and masked by the bright tear-cone 
reflection and a considerably wider 
field of view of the endothelium 
results. 

In the example illustrated (Fig 4), 
the result is to double the field of view 
and to increase magnification by 3%. 

EMIL S. SHERRARD, PHD 
ROGER J. BUCKLEY, FRCS 
London 


1. Sherrard ES: Specular microscopy of the 
corneal endothelium. Ophthalmic Optician 
1977;2:709-712. 

2. Laing RA, Sandstrom MM, Leibowitz HM: 
Clinical specular microscopy: I. Optical principles. 
Arch Ophthalmol 1979;97:1714-1719. 


` Conjunctival, Corneal Involvement 


Accompanying Erosive-Ulcerative 
Blepharitis 


To the Editor.—I read with interest 
the article in the ARCHIVES by Egerer 
and Stary entitled "Erosive-Ulcera- 
tive Herpes Simplex Blepharitis” 
(1980;98:1760-1763). Both eyes were 
affected in only one of their 28 
patients, and none had significant 
conjunctival or corneal involvement. 

I recently treated a 20-year-old man 
who, on examination, demonstrated 
moderate bilateral swelling of the 
upper and lower eyelids with multiple 
erosions of the intermarginal portions 
and skin of both lower lids. Preauricu- 
lar and submandibular lymphadenop- 
athy and pyrexia were also present. 
These findings were identical to those 
described in the article. In addition, 
however, several conjunctival ulcera- 
tions were present in each eye, pri- 
marily near the limbus; multiple den- 
drites were noted on each cornea. 
Improvement occurred after treat- 
ment with idoxuridine. 

The patient had underlying eczema 
of the skin, which probably was a 
predisposing factor to the develop- 
ment of the bilateral herpetic blephar- 
itis. For several days before seeking 
medical attention, he imstilled four 
times a day, in each eye, 1% predniso- 
lone sodium phosphate ophthalmic 
solution that had previously been pre- 
scribed for an allergic conjunctivitis. 
Undoubtedly, this contributed to the 
development of conjunctival and cor- 
neal ulcerations, which were not 
observed in any of the patients of 
Egerer and Stary. 

This case demonstrates that con- 
junctival and corneal involvement 
may accompany an erosive-ulcerative 
blepharitis caused by herpes simplex. 
In addition, the consequences of a 
patient’s indiscriminate use of topical 
corticosteroids are evident. Since most 
patients are not aware of the potential 


dangers of corticosteroids when they 
are prescribed, the physician must 
provide information as to their proper 
use. 
Roy W. BECK, MD 
Louisville 


Conjunctival Melanoma 


To the Editor.—We read with interest 
the editorial by Frederick Jakobiec, 
MD, on conjunctival melanomas 
(1980;98:1378-1384) and the two other 
articles by Liesegang and Campbell 
(1980;98:1385-1389) and Jakobiee et al 
(1980;98:1390-1396) on the same sub- 
ject that appeared in the August 
ARCHIVES. Our continuing interest in 
the subject of conjunctival melanoma 
and the controversy generated by our 
previous articles on the subject’ 
prompted us to make a few com- 
ments. 

Jakobiec should be congratulated 
for summarizing the present state of 
knowledge’ on this neoplasm and in 
reiterating our thesis that the same 
biologie concepts that apply in cuta- 
neous melanoma can be applied to 
their conjunctival counterparts. These 
concepts, formulated by Clark et al,** 
certainly offer the eye pathologist and 
the ophthalmologist a fresh approach 
to the understanding of the biology of 
this formerly enigmatic neoplasm. 

We are aware of the unsuccessful 
attempts by several ocular patholo- 
gists to identify the various forms of 
melanoma in the conjunctiva. Howev- 
er, as Rodriguez-Sains’ has stated, 
this need not indicate that the con- 
cepts of Clark et al are inapplicable to 
conjunctival melanomas. Part of their 
difficulty may be related to the differ- 
ence in histologic characteristics be- 
tween the conjunctiva and the skin, 
which may slightly alter the histologic 
criteria in the conjunctiva. The diffi- 
culty may also be related to the less 
than optimal or sparse material avail- 
able for study, making precise classifi- 
cation even more difficult. Jakobiec 
aptly makes this point; adequate and 
appropriate tissue specimens are ab- 
solutely necessary if the scheme of 
Clark et al is used. It is also important 
to realize that in our original study, 
we tried to apply this scheme to bona 
fide melanomas and not to pure 
intraepithelial melanocytic lesions. 
Perhaps a future prospective clinico- 
pathologic correlation of these “in 
situ” lesions may allow for expansion 
of the present classification. Lentigo 
maligna melanoma (LMM) is a rare 
lesion in the conjunctiva; its infre- 
quent occurrence may cast doubt on 
the entire scheme because it has not 
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been identified by other investiga- 
tors. 

In our origina. article, we reported 
23 cases that were selected from more 
than 100 lesions culled from various 
sources. These 23 selected cases con- 
tained five examples of LMM and one 
of lentigo maligna (LM). It should not 
be misconstrued that the five cases of 
LMM represented five of 23, or 23%, of 
all the cases studied. The figure of 23% 
does not in any vay represent the true 
ineidence of LMM in the conjunctiva. 
Our objective curing this study was to 
select cases wita the most complete 
clinical and histclogie data as illustra- 
tive cases, of wnich we hoped there 
would be little-question. In fact, three 
of the five cases.of LMM we reported 
had both conjenetival and eyelid skin 
involvement in a single lesion, so that 
cur diagnosis could be supported by 
the cutaneous finding. Jakobiec cited 
the fact that 5% of eutaneous malig- 
nant melanomas are LMM. If this 
figure of 5% alse represents the inci- 
dence of LMM in the conjunctiva, then 
Silvers et al* cam expect one case of 
LMM in their series of 28 patients. 
Liesegang and Campbell can similarly 
expect, at the mest, two cases of LMM 
in their series, under ideal circum- 
stances. 

There seems to be some conceptual 
misunderstanding regarding nodular 
melanoma. As cenceived in the cuta- 
neous scheme, nodular melanoma de- 
velops via direct tumor progression 
and therefore ñas an abbreviated 
radial growth phase (RGP). It still 
presumes, however, origin of the 
melanoma frem epithelial melano- 
cytes and does not imply any histo- 
genetic relatienship to a precursor 
lesion such as « melanocytic nevus. 
There are many “localized” melano- 
eytie tumors oecurring in the conjunc- 
tiva, particularly near the limbus, that 
could be mistaken for this clinicopath- 
dlogic entity. Some of these lesions are 
not melanomas; others do not even 
show any connection with the overly- 
ing epithelium. The reason for the 
confusion is ther gross morphologic 
appearance. In our original report, we 
could identify orly one case as a true 
nodular melanema of the conjunctiva. 
We, therefore. suspect that nodular 
melanoma is overdiagnosed in the 
conjunctiva. This might account for 
the reported good prognosis asso- 
ciated with these localized epibulbar 
tumors, which is inconsistent with the 
behavior of nocu:ar melanomas as it is 
known in skin surfaces. There is, how- 
ever, one real difficulty we have 
encountered in icentifying true nodu- 
lar melanoma in the conjunctiva. We 
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are at a loss as to what criteria to 
employ to differentiate it from super- 
fieial spreading melanoma (SSM) with 
a limited RGP. In the skin, involve- 
ment of more than three rete pegs 
around the tumor nodule classifies the 
melanoma as SSM. Such criteria can- 
not obviously be applied to conjuncti- 
val melanomas; there are no rete pegs 
in the conjunctiva. In practice, howev- 
er, failure to differentiate these two 
lesions does not seem crucial in the 
prognostication of a particular case. 

Another point that requires clarifi- 
cation is the definition of RGP. Jacko- 
biec has incorrectly defined it as the 
intraepithelial stage of melanoma. 
Radial growth phase includes limited 
invasion of tumor cells beyond the 
epithelial basement membrane into 
the papillary dermis. In terms of lev- 
els of invasion, it corresponds to the 
level II disease of Clark et al. At this 
stage, however, despite the tumor's 
invasion past the basement mem- 
brane, it has not acquired the compe- 
tence to metastasize; the melanoma is 
potentially eurable. In the conjuncti- 
va, because of the absence of a papil- 
lary dermis, determination of what 
represents the RGP of the disease 
may be difficult. We suspect that the 
RGP in conjunctival SSM corresponds 
to the thin melanomas described by 
Silvers et al* that measure less than 
1.5 em in thickness. The percentage of 
patients who survive while they are at 
this stage of melanoma approaches 
10095. This could be the reasen why 
they find it easier to predict a good 
outcome for "thin" melanomas than to 
prediet a poor prognosis for "thick" 
lesions. Understanding the concept of 
the RGP might also explain differ- 
ences in clinical presentation of LMM 
vs SSM. Invasion of the basement 
membrane seems to be an early event 
in eutaneous SSM and oceurs in multi- 
ple areas.*** This tendency toward ear- 
ly superficial invasion might account 
for the thiekened and frequently nod- 
ular appearance of ecnjunctival SSM.? 
In contrast, cutaneous and conjuncti- 
val LMMs demonstrate a protracted 
intraepidermal growth during the 
RGP and thus present clinically as a 
flat, spreading blemish. 

The relationship of melanocytic 
nevi to melanomas has once again 
been brought up in both the editorial 
by Jakobiec and in the article by Lie- 
segang and Campbell. Of interest is 
the difficulty eneountered by the lat- 
ter authors in explaining the presence 
of melanocytic nevi in two eases of 
malignant melanomas that seemed to 
arise from “acquired melanosis.” Such 
a difficulty is not encountered when 


the concepts of Clark et al are applied. 
The RGPs of LMM, SSM, and acral 
lentiginous melanoma (ALM) are not 
viewed as precursor lesions in the 
same fashien as nevi. Instead, the 
RGP is considered an evolutionary or 
intermediate stage in the indirect 
tumor progression of the melanoma. 
The presence or absence of a nevus in 
any of these forms of melanoma is not 
relevant to the understanding of its 
behavior, and any of the forms of 
melanoma ean occur in association 
with a nevus. Therefore, the presence 
of nevi in association with a melano- 
ma with an RGP (ie, LMM, SSM, or 
ALM) is conceptually reconcilable. 

In conclusion, we agree with Jako- 
biec that the business of conjunctival 
melanoma is unfinished. Not only do 
we concur with his plea to put ophthal- 
mic nomenelature in line with the 
nomenclature used in dermatopathol- 
ogy, but would vouch for more precise 
application ef dermatopathologic con- 
cepts to ophthalmology. 

VITALIANO B. BERNARDINO, JR, MD 
MICHAEL A. NAIDOFF, MD 
ANDREW ELLER, MD 

Philadelphia 
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In Reply.—I would like to thank Ber- 
nardino et al for their essentially 
favorable response to my editorial on 
conjunctival melanoma. It is not sur- 
prising (and was an intended benefi- 
cial effect) that some differences of 
opinion would be generated as a result 
of the editorial, particularly in view of 
the still unsettled state of the topic. I 
regard most of their points as nuances 
and one or two as major substantive 
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disagreements. Despite the thrust of 
my amplifieations and rebuttals, I 
would like to state that our positions 
on this subject converge more than 
diverge. 

l. The radial growth phase (RGP) 
represents the earliest stage of cuta- 
neous and conjunctival melanomas 
wherein the atypical or dysplastic 
melanocytes initially proliferate with- 
in the epidermis or epithelium and 
spread within these tissue planes to 
create a flat lesion. Ackerman and Su' 
have argued against the term "radial" 
because it implies growth in all direc- 
tions and have suggested that the 
term "horizontal" be used instead, sig- 
nifying a growth that remains pre- 
ponderantly parallel to the skin sur- 
face. This intraepidermal, radial, or 
horizontal growth phase lasts longest 
in lentigo maligna melanoma (LMM), 
less long in superficial spreading 
melanoma (SSM) and acral lentigi- 
nous melanoma (ALM), and is evanes- 
cent in nodular melanomas. Virtually 
all articles and textbooks illustrate the 
radial or horizontal growth phase as 
confined to the intraepidermal level. 
In fact, Bernardino et al, on two occa- 
sions, have illustrated the RGP of 
conjunctival melanomas as restricted 
to the epithelium. I regard this sharp- 
ly defined aspect of the RGP as, con- 
ceptually, the most significant and the 
least confusing; it is therefore the one 
I dwelt on for heuristic purposes in my 
editorial. 

My characterization of the RGP was 
consequently not "incorrect" as Ber- 
nardino et al aver, but was perhaps 
incomplete according to a more prob- 
lematic usage. When I wrote my edi- 
torial, I was aware that the RGP had 
been conceptually enlarged beyond 
extension horizontally throughout the 
epidermis or epithelium to include 
invasion of the papillary dermis, but 
in not stating so explicitly for the 
purpose of simplification, I, in effect, 
did not give an accurate account of the 
authors' formulation that I refer- 
enced.*^ The problem with the latter 
modification is that one man's RGP is 
another’s malignant melanoma. Be- 
cause of this confusing no-man's-land, 
I decided to sidestep discussion of the 
expanded concept of the RGP, despite 
its intellectual appeal and the theoret- 
ic insights it may afford into the 
evolution of certain cutaneous mela- 
nomas. More important, as Bernardi- 
no et al mention, the expanded con- 
cept is without practical value in the 
conjunctiva due to the absence of 
papillary and reticular layers in the 
substantia propria. 

Furthermore, Bernardino et al are 
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disingenuous in their statement that 
“despite the tumor’s invasion past the 
basement membrane, it has not 
acquired the competence to metasta- 
size.” It has been discovered that 
around 5% of such thin, invasive, RGP, 
cutaneous lesions (level II) of SSM 
produce regional lymph node metas- 
tases and sometimes  fatalities.*''^ 
Since purely intraepidermal RGP 
lesions (level I) cannot metastasize 
(they lack access to lymphatics and 
blood vessels present in the dermis or 
substantia propria), the Rubicon of 
the RGP must be the breaching of the 
epidermal basement membrane, and 
this is what I chose to emphasize. 

Subdividing the radial or horizontal 
growth phase of primary conjunctival 
melanomas into lentigo maligna, 
superficial spreading, and acral len- 
tiginous variants has proved to be a 
refractory problem in retrospective 
studies. The problem is, in part, the 
result of anatomic differences be- 
tween the skin and conjunctiva, and, 
in part, due to inadequaey of the con- 
junctival specimens, as outlined in my 
editorial and supported by Bernardino 
et al in their letter. If the published 
photomicrographs in the articles on 
conjunctival melanoma by Bernardino 
et al*? are studied and the captions are 
temporarily ignored, it is extremely 
difficult for less perspicacious investi- 
gators to guess correctly the nature of 
the RGP in their cases. Assessing the 
RGP of conjunctival lesions is made 
much easier in those lesions that 
extend from the conjunetival surface 
onto the lid skin, where the classic 
patterns may be identiñed; unfortu- 
nately, this is usually not the case in 
the evaluation of conjunctival biopsy 
specimens. As I stated in my editorial 
(and as Bernardino et al agreed), pro- 
spective clinicopathologic studies, 
drawing on more thorough documen- 
tation of the clinical history and 
appearance of the lesions, may enable 
the successful subdivision of the RGP 
of conjunctival melanomas. 

I am surprised by the postulations 
and calculations of Bernardino et al 
that the relative frequencies of LMM 
and SSM of the skin should be identi- 
cally repeated in the conjunctiva. To 
the contrary, there is every reason to 
believe that frequency variations 
exist based on topographic differ- 
ences. Clark et al" have written: "We 
have not observed a malignant mela- 
noma of the lentigo maligna type on 
the palm, sole, or the subungual 
regions" where ALM seems to be a la 
mode and SSM seems to be compara- 
tively rare. I am additionally disap- 
pointed that Bernardino et al did not 


take up the issue of the identification 
of ALM in the conjunctiva, which the 
first author did not mention in his 
earlier articles.^? It is alleged that 
ALM, besides being typically encoun- 
tered on the palm, soles, and subun- 
gual regions, is the most frequently 
observed type in squamous mucosal 
membranes. The conjunctiva is such a 
Squamous mucosal membrane, but the 
letter writers scotomatously refuse to 
address this question. 

2. Nodular melanoma in the skin 
differs from LMM, SSM, and ALM by 
not having a pronounced or prolonged 
radial or horizontal growth phase. 
After a transitory period in the epi- 
dermis (or superficial dermis). the 
atypical melanocytes quickly dive into 
the underlying dermis and show a 
highly malignant behavior by inexora- 
bly invading deeper and deeper within 
the dermis. Hence, nodular melanoma 
is the most virulent form of cutaneous 
melanoma because it skips the more 
leisurely early phase of the other 
types of melanoma. (Superficial 
spreading melanoma causes more fa- 
talities, however, because it is far 
more common.) I have no “conceptual 
misunderstanding” regarding cuta- 
neous nodular melanoma, as alleged 
by Bernardino et al, and I defined it in 
my editorial as manifesting a lateral 
intraepidermal horizontal extent of 
three rete ridges or less in the skin. 

Because there are no rete ridges in 
the conjunctiva, and because ophthal- 
mic pathologists hardly ever receive 
completely excised specimens (partic- 
ularly of juxtalimbic lesions) in which 
to sample the surrounding intraepi- 
thelial component of an invasive nod- 
ule, it is almost impossible to demon- 
strate a strictly analogous equivalent 
in the conjunctiva to the classic nod- 
ular melanoma of the skin. Nonethe- 
less, from the clinical point of view, 
many conjunctival melanomas spring 
up as nodules lacking the extensive 
RGP that is encountered in precancer- 
ous and cancerous melanosis. The use 
of the term “nodular melanoma" for 
these conjunctival lesions is not with- 
out merit and, appositely, contrasts 
them to the extensive, flat lesions 
occupying the other pole of the clinical 
spectrum. 

Bernardino et al seem to be fixated 
on some special property of nodular 
melanoma that they believe inheres in 
the definition of an invasive compo- 
nent surrounded by three or fewer 
lateral rete ridges of intraepithelial 
involvement. By these criteria, for 
example, a lesion that involves four 
rete ridges becomes a SSM. However, 
do they seriously believe that one 
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more rete ridge of involvement im- 
plies a new disease or a new biologic 
process. If twe lesions of identical 
thickness in their invasive compo- 
nents axe compared with either three 
or four rete ridges of involvement on 
the sides, the prognosis is identical for 
each lesion. The definition of nodular 
melanoma is an arbitrary convenience 
invented fer the purpose of categori- 
zation and is not the embodiment of a 
hard-and-fast biologic law. 

The debate as to whether a true 
counterpart to cutaneous nodular mel- 
anoma exists in the conjunctiva is not 
earthshaking, because the thickness 
of all mvasive lesions can be mea- 
sured, seading to a fairly accurate 
prediction of prognosis and metastat- 
ic potential Nodules of invasive 
conjunctival melanoma of whatever 
histegeaetic prevenance are probably 
discovered earlier than kindred le- 
sions in the skin because the epibulbar 
lesions have a high visibility against 
the white sclera and create an earlier 
cosmetæ blemish propelling the pa- 
tient te medical attention. If some of 
these lesions were te satisfy the crite- 
ria for nodular melanoma in the skin, 
they might be discovered at a stage of 
having acquired less thickness in the 
conjunctiva than is usually the case in 
the skim, and therefore would be more 
amenable to cure than in the skin. 
Theoresically, a cutaneous nodular 
melanoma discevered and excised by 
chanee while still a thin lesion should 
be as curable as an SSM of equivalent 
thickness. Lesions of SSM are not 
infrequentiy discovered with thicker 
nodules than those seen in many cases 
of nodular melanoma. If I or Bernar- 
dino ard his co-workers had a cuta- 
neous er a conjunctival melanoma, I 
believe that we would be less agitated 
over how many rete ridges (or an 
equivalent millimeter measurement 
in the conjunctiva) of lateral intraepi- 
thelial involvement there might be 
compared with the depth of invasion 
or tota. thickness ef the melanoma- 
tous noduie. This is the sovereign 
prognostic indicator in conjunctival 
and cutaneous melanomas." 

I am somewhat confused by the 
potpourri of lesions that Bernardino 
et al beieve is often mistakenly called 
“nodular melanoma of the limbus.” I 
have- net had much problem myself 
identifying truly malignant conjunc- 
tival melanomas in this site. Some of 
the lesions they are referring to could 
be variant nevi (blue nevi or cellular 
blue nevi) or else extraocular exten- 
sions o° iris and ciliary body lesions. 
These tatter situations could create 
difficulties if there were incomplete 
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3. All types of cutaneous melano- 


mas can arise from nevi, and the same 
situation probably prevails in the con- 
junctiva. However, the frequency of 
this phenomenon may vary from site 
to site, just as the frequency of the 
various types of melanoma may vary 
topographically. I explored this topic 
in my editorial because it continues to 
be one that exercises ophthalmic 
pathologists and is of concern to clini- 
cians who may have an interest in 
knowing when and if they should 
excise a conjunetival nevus. 

At a symposium on pigmented nevi 
and malignant melanomas held at the 
New York University Medical School, 
New York, May 15 through 17, 1980, 
Clark presented a paper on dysplastic 
nevi.™* These nevi seem to be “formal 
precursor lesion(s)" with a progressive 
RGP. After thorough clinical and pho- 
tographic documentation of lesions 
diagnosed as benign nevi, patients 
have, on occasion, had a flat, dysplas- 
tie component of an RGP superim- 
posed on the nevus, suggesting an 
early neoplastic transformation. In- 
sights into this general dysplastic phe- 
nomenon were gleaned from studies 
of patients with the B-K mole syn- 
drome, in whom multiple dysplastic 
nevi leading to multiple melanomas 
occur on a hereditary basis.^ Against 
this background, the nonhereditary 
dysplastic nevi were later identified. 
Clark elaborated on a sophisticated 
and intriguing scheme of most nevi 
progressing through a set of biologic 
stages leading to their own ultimate 
disappearance. It seems that the total 
count of nevi in a given person will 
decline over decades, so that, by the 
age of 60 years, there are fewer nevi 
than there were at age 30 years. This 
self-obliteration or annihilation phe- 
nomenon within nevi may misfire in 
certain instances, witha dysplastic phe- 
nomenonemerging instead. Therefore, 
nevi as formal precursors or forerun- 
ners of melanoma may be more than a 
trivial matter, and this topic will doubt- 
lessly continue to be evaluated within 
ophthalmic and cutaneous abnormali- 
ties. 

Let us stand back from the forego- 
ing academic dialectic, which has con- 
siderable value in helping us to come 
to grips with the natural history and 
biologic evolution of conjunctival mel- 
anomas, and place this discussion 
within the overarching context of clin- 
ical relevancy. If a nodule of invasive 
conjunctival melanoma with a total 
thickness of 3.0 mm develops in a 
patient, the patient will not be con- 
soled by any pathologic casuistry (sat- 
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isfying intellectually as it may be to 
the pathologist) over whether the 
melanomatous nodule issued from a 
nevus or not, or from an acral lentigi- 
nous or superficial spreading RGP. In 
any case, his prognosis would be 
guarded. He would be better off to 
have a nodular melanoma diagnosed 
in accordance with the most stringent 
criteria employed in cutaneous abnor- 
malities but that was fortuitously dis- 
covered early and cempletely excised 
at a thickness of 1.5 mm. 

From the opposite perspective of 
early conjunctival lesions in a well- 
developed RGP, the patient would 
want the pathologist or clinician to 
estimate the potential for early or late 
deep invasion, to reach an informed 
consent about therapeutic interven- 
tion. If there were seme way of relia- 
bly establishing that his lesion was 
comparable to lentigo maligna of the 
skin rather than to a level I SSM or 
ALM, then he might 2lect to delay any 
therapy, in view of the well-recog- 
nized, indolent course of the former 
disease. However, he would be well 
advised to accept early conservative 
therapy to forestall the more rapid 
evolution into invas ve melanoma of 
the latter two diseases. For these rea- 
sons, it is worthwhile to press ahead 
by any investigativemeans at hand to 
sort out for predictive purposes the 
possible diversity of lesions in the 
early RGP. 

If I were to fault Bernardino and 
his collaborators on their earlier work 
and the content ard tone of their 
letter, it would be zo comment that 
they have tried too strenuously to 
force conjunctival melanomas into the 
procrustean bed of the cutaneous 
scheme. Despite repeating eertain 
underlying biologic principles discov- 
ered from the study of skin melano- 
mas, surely, conjunctival melanomas 
will be found to be more closely allied 
to other mucosal melanomas, the 
study of which is still in its infancy in 
comparison to cutaneous lesions. 

Bernardino et al, n the final para- 
graph of their letter, reprove me for 
being more solicitous about terminolo- 
gy than concepts, but I would submit 
that they misinterpret a modicum of 
independent thought for a dogmatic 
lapse. They portray a condition of far 
more uniformity of thought regarding 
cutaneous melanomas than my read- 
ing leads me to conc ude really exists. 
Recently, Ackerman'* has proposed a 
unified concept of malignant melano- 
ma that does not lav too much stress 
on the various melanoma subtypes—a 
kind of revisionism er, indeed, heresy! 
He reiterates that the overwhelming 
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nomas of the skin commence within 
the epidermis and subsequently in- 
vade the underlying connective tissue. 
To quote Ackerman: 


In short, in my opinion, there is no single 
clinical or histologic feature, or combina- 
tion of them, that enables one to differen- 
tiate melanomas one from another. All 
malignant melanomas evolve in a similar 
way....for example, a given melanoma 
labelled acral lentiginous melanoma be- 
cause it is situated on the palms and soles 
could be called superficial spreading mela- 
noma on the trunk, arms or legs, and 
lentigo melanoma on the damaged skin of 
the face. 


This point of view, advanced by an 
undisputed expert on cutaneous mela- 
noma, is at variance with the point of 
view put forward by Bernardino et al 
and, mirabile dictu, sounds like the 
conclusion reached in my editorial on 
conjunctival melanoma. The position 
of Ackerman underscores that cuta- 
neous melanomas (and perhaps con- 
junctival melanomas?) may represent 
one disease process with a spectrum of 
clinical manifestations. 

I believe the ophthalmic community 
should not be misled into believing 
that there is only one acceptable point 
of view regarding cutaneous melano- 
mas, or that knowledge about these 
diseases has been frozen into a mono- 
lithic unanimity of opinion. In fact, 
diversity of opinion and ideologic flux 
are still in the air. Knowledge about 
cutaneous melanomas continues to 
develop; when Bernardino et al wrote 
their article on conjunctival melanoma 
in 1976, the expanded concept of RGP 
and the entity of ALM were not even 
mentioned, because both were then 
beginning to be promulgated. Con- 
cepts of biologic evolution are useful, 
but we should not become hostages to 
temporary simplifications and theo- 
retic constructions. Ophthalmologists 
and ophthalmic pathologists should 
scrutinize and pick and choose among 
the manifold observations and theo- 
ries on cutaneous melanomas to see 
which are applicable to mucosal mela- 
nomas of the conjunctiva. 

In conclusion, to reaffirm my own 
biases and eclecticism, I am more 
sympathetic to the philosophy of Eld- 
er and co-workers" than to that of 
Ackerman'* on cutaneous melanoma. 
Just as actinically induced squamous 
cell carcinoma is less malignant than 
de novo squamous cell carcinoma of 
the skin, so actinically induced LMM 
is probably less threatening than 
SSM. Lentigo maligna melanoma 
seems to fare better than SSM at 
similar thickness measurements of 
their invasive nodules.'* I believe that 


516 Arch Ophthalmol—Vol 99, March 1981 


^ 


TEP PETTY FTI 
majority of primary malignant mela- - 


VETT Se EERS m 


| ES RS Planea catapults over TG à 


horizontal growth phase of most cases 
of SSM, but that there is an undenia- 
ble interface between the two diseases 
that should not be inflexibly delim- 
ited. The transposition of the morpho- 
logic features of the RGP of ALM, 
SSM, and LMM of the skin to the 
conjunctiva is fraught with difficulty; 
herein I believe that the critique of 
Ackerman of the cutaneous classifica- 
tion has even more force. 

While I am not as much of a “true 
believer” as Bernardino and his asso- 
ciates, I have great respect (rhetoric 
aside) for their work and the benefits 
that have accrued from the system of 
Clark. Further research on conjuncti- 
val melanoma may help to resolve 
some of the outstanding difficulties 
and problems. Ad astra per aspera. 

FREDERICK A. JAKOBIEC, MD 
New York 
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Automobile Driving 
With Telescopic Aids 


To the Editor.-My previous letter 
(ARCHIVES 1980;98:930) drew attention 
to the difficulty of correlating medical 
or visual impairments and automobile 
driving safety. I pointed out errors in 
the accident statistics of telescope- 
restricted drivers in New York Szate. 
Telescope-restricted drivers were 
found to actually have between two 
and three times more accidents per 
100 million miles than the rest of the 
New York driver population. 

While the original statistical errors 
have formed the basis of subsequent 
publications, new facts have come to 
my attention since the publication of 
my letter. 

No driving records of telescope-re- 
stricted drivers who were licensed 
before May 1977 were included in the 
New York study (written communica- 
tion, July 7, 1980). The New York 
Statistics gave the driving perform- 
ances of 168 telescope-restricted driv- 
ers from May 1977 to November 1978. 
Only 22 telescope-restricted drivers 
were licensed between May 19, 1977, 
and April 5, 1978 (written communica- 
tion, April 5, 1978). The remaining 144 
telescope-restricted drivers were li- 
censed in the period between April 5, 
1978, and November 1978. Since 144 
(85%) of the total number of drivers 
did not enter the study before the last 
seven months, no valid conclusion can 
be drawn. Obviously, the majority of 
these 144 drivers had been involved in 
the study for less than seven 
months. 

Careful evaluation of telescope-re- 
stricted applicants for drivers’ li- 
censes must continue. In the interest 
of public safety, the cooperation must 
continue among ophthalmologists, 
medical advisory boards for driver 
licensing, and state licensing agen- 
cies. 

OTTO LIPPMANN, MD 
Austin, Tex 
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INTRODUCING 
THE HYDRO-MARC SMT... 


THE FIRST SENSIBLE 
SOFT TORIC 
LENS SYSTEM 
THAT REALLY WORKS. 


A completely new concept m lens fitting, 
competitively priced and in stock for 
immediate delivery. 

Call or write today for complete details. 


W hydro-mare 
p xe duc id San T o Boulevard 
Jac e, Florida 32207 


Additional Toll Free Numbers: Fla. (800) 342-935] * N.E./U.S. (800) 874-5441 * S. E./U.S. (800) 874-3142 * (800) 874-527 
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Nobody is exempt from red eyes. 


Rx Vasocon Regular (naphazoline HCI) 


for rapid, 
long-lasting relief. 





This tax accountant is into one of his quarterly sieges of over- 
time. Though his eyes are red and irritated, he must keep going. 


Your prescription for Vasocon Regular will provide soothing 
rel ef tor his overtaxed eyes. Vasocon Regular gives patients the 
time-proven efficacy of naphazoline HCI 0.1% ...the most potent 
concentration of the drug you can prescribe. So, Vasocon Regular 
brings relief to red, irritated eyes in minutes.. and its effect lasts 
for hours. And your patients won't be annoyed by sticky, crusty lids 
like those seen with other ocular decongestants. 


" 56, the next time you see a patient with overtaxed, red eyes, 
remember Vasocon Regular. On prescription only. 


(naphazoline HCI) 0.1% 


R Relief for Red eyes 


VASOCON REGULAR NAPHAZOLIN. HYDROCHLORIDE) OPHTHALMIC SOLUTION DESCRIPTION: A sterile ophthalmic solution having the following composition Naphozolin ENA rochlor — o 
erc ‘oT * 'VC velt 2 


Pher ote (preservc ) | an T M : jiffered, aqueous solution of so aye chloride, sodium carbonate on nd boric acid. ACTION: A oe ons = 
Constr M alex weal systen n of eonjunc tev med this effect is d ye dues direct action hó drug upon the alpha (excitory) shed of the vascular sm rscle "INDICATIONS: OO E A 
For ( strictor CONTRAINDICATION: pee rsen way to one or more of the components of this preperation Penne: Do not use i ve b (2 
o je 9 Qucomo _ PRECAUTIONS: preparation should be used only with caution in the presence of hypertension pt irregularities, or hype hf beat (d obete s) ADVERSE “REACTIONS. 
J no od sur with the use of this preparation: upi llor ry di vehe increase in intraocular pressur systemic effe n hypertension, cardiac irs: elim Pharmaceuticals Inc. 
irfegu jlorities, | ‘Dos GE: © to three drops instilled into conjunctival sac tii eye Effect lasts 2 to 3 hours an s ubsi de sic is od SUPPLIED: 5n " astic squeeze bott PO Bo 

ewith dri opper tip wird 0058. 1882315. 424 San Ger rman, Puerto Rico 00753 USA 


HE WILMER INSTITUTE 
Is sponsoring 
An Interdisciplinary Symposium for 
Vision Scientists and Clinicians 


Vision Psychophysics 
and 
Disorders of the Visual System 
Dedicated to Louise L. Sloan 


Baltimore, Maryland 
November 12-14, 1981 


Scheduled Lectures 


Retinal Vascular A. Patz, G. Bresnick, D. Finkelstein 
Glaucoma A.E. Maumenee, R. Lakowski, H. Quigley 
Retinal Degenerations I. Maumenee, R. Massof, G. Fishman 
Macular Disease R. Carr, V. Smith, S. Fine 
Amblyopia and Binocular 
sien Diiermbances G. von Noorden, R. Harwerth, D. Guyton 
Neuro-ophthalmology D. Zee, I. Bodis-Wollner, N. Miller 
Contributed Papers on each topic are invited 
Co-sponsored by: For abstract forms, registration kit and information; 
> LKC Systems, Inc. Robert Massof, Ph.D. or 
2 Professional Drive, Daniel Finkelstein, M.D. 
Suite 222 The Wilmer Institute 
Gaithersburg, MD 20760 The Johns Hopkins Hospital 


Baltimore, Maryland 21205 


The Joint Commission on Allied Health Personnel 
in Ophthalmology 


INCORPORATED 1969 
YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant in Ophthalmology! 
CERTIFICATION will document competence and ability. 
E CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant, Ophthalmic Technician and Ophthalmic 
Technologist. The performance test for Ophthalmic Technologists is given in November at the annual meeting of the Joint 
] Commission on Allied Health Personnel in Ophthalmology. Help your assistant to participate in this program sponsorec by 
physicians representing all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION 
Applications for the Certification Examinations must be received by May 1st. 


JOINT COMMISSION 
ON ALLIED HEALTH PERSONNEL 
JCAHPO does not discriminate on IN OPHTHALMOLOGY 
the basis of race, color, national origin, 
age, sex, handicap 1575 University Avenue 
or marital status. St. Paul, Minnesota 55104 





— 520 se 


e w 

Are you limited in your choice of approaches cl f n é tex 
and techniquesin Anterior/Posterior Segment Division of Cooper Medical Devices Corp. 
Surge 183 Newbury St./Danvers, Ma. 01923/USA 

gn the VISC-X there are no limitations in To Ee 

surgical procedures. 

The VISC-X system offers you more options 
than any similarinstrument. Approaches and 
techniques with multifunctional or single function 
probes may be 2mployed. 


YOUR CHOICEOF TIP SIZES 

1 mm (Micso) 1.65(Mini) 

2.3 mm (Lentectomy) 

Laser welded, X-ray inspected, self-sharpening, 
double lip cutters with superior cutting ability in 
continuous, oscillating or alternating modes. 
AUTOMATICSUCTION 

Footswitch operated. 


AUTOCLAVABLE 
Hash autodlavebility renders the instrument ready 
for emergencies and use several times a day. 


theta le» |W NS BUILDING BLOCK CONCEPT 
Standard components allow exchangeability of 
perts, eliminating down time and keeping repair to a 
minimum. You may add components at any time to suit 
changesin you: surgical techniques. 
Phone collector write for information foranocost, 
no obligation damonstration. 


What are your approaches to 
Anterior/Posterior Segment Surgery? 


The Machemer-Parel 
VISC-X System 





RETINA SPECIALIST 
University of Michigan, full-time 
faculty position, assistant or asso- 
ciate professor level. Training in 
ophthalmology and fellowship in 
retina required. Opportunity for 
clinical and laboratory research, 
resident and student teaching, 
clinical practice. Interest in ocular 
oncology, inherited retinal dis- 
eases, retinal electrophysiology, 





Ophthalmologist 


University of Michigan, full-time 
faculty position, instructor, assis- 
tant, or associate professor as 
director of major teaching affiliate 
program at county hospital. Re- 
sponsibility for resident and stu- 
dent teaching. Contact Paul R. 
Lichter, M.D., Department of Oph- 


and ultrasound desirable. Contact 
Paul R. Lichter, M.D., Department 
of Ophthalmology, University Hos- 
pital, Parkview 004, Ann Arbor, 
Michigan 48109. The University of 
Michigan is a non-discriminatory, 
affirmative action employer. 


thalmology, University Hospital, 
Parkview 004, Ann Arbor, Michi- 
gan 48109. The University of 
Michigan is a non-discriminatory, 
affirmative action employer. 








You'll never lose a patient again. 


Systemize your 
patient flow. 

The Microprocessor 
Call System 
automatically 
sequences your 
patient and office flow 
with a simple system 
of blinking lights. 

Its memory stores the 
order in which patients 
have been placed 
in examining and 


"e - first and only 
Microprocessor 


Call Sy 


stem 
diversatronics in 


456 Parkway * Broomall, PA 19008 * 215/356-3995 * 215/356-3128 











treatment rooms, so e 
light blinks outside 
the room of the 
| patient who is to be 
seen next. Easy to 
operate and easily 
installed in new or 
existing offices, the 
"o. Microprocessor Call 
System can fine tune 
your practice! Contact 
Diversatronics today 
for complete details. 


diversatronics Ped 
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MAGNIFICATION 
WITHOUT 
FIELD LOSS 


The Poole Telescopic Attachment 
For The Keeler Indirect 
Ophthalmoscooe 








e Gain optimum magnification: 2x - 10x 

9 No field reduction 
'@ Improved Penetration of small pupils, 2mm 
@ improved stereopsis 


Now, from Keeler, the Poole Variable Focus Telescopic 
Attachment — a ligntweight removable device that 
increases the magmfication of indirect viewing by 
approximately 2.5x without field loss, allowing more precise 
examination of the undus, even with 30D lens. 


The Poole Attachment allows flexibility in focusing and 
(nagnification as well as providing improved stereopsis and small pupil penetration. 


The Poole Attachment with clip-on eyepieces can be ordered for use on most existing 
Keeler Indirects or with any new kit. For further details on the Poole Attachment and 
the Keeler Indirect Ophthalmoscope fill in the coupon or call (toll free) 800-523-5620. 
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(Podle, Poler, and Sudarsky). Schematic representation of the use of viewing lens distance and power variation tc optimize 
stersopsis and magnification for a given pupillary aperture. Left, Variable focus telescopic-ophthalmoscope focused on the 
viewing lens image at 30cm (pupillary diameters: 8mm, 6mm, and 4mm). Right, Variable fecus telescopic ophthalmoscope 
focused on the viewing lens image at 60cm (pupillary diameters: 4mm, 3mrr, and 2mm). Fundus Magnifications 1.5x with 30D 
at 68cm to 8.5x with 14D at 30cm. 


KEELER OPTICAL PRODUCTS, INC. 
Name 
Hospital 


City/State/Zip 
[ ] Please have representative call. 


Please send further information on the Poole Telescopic 
Attachment. 
[ ] Please send complete Keeler Product Catalog. 
456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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What you 
dont see is the 
time It saves. 


A superb instrument of unsurpassed optical precision? 
Of course. 

But what really counts when you place a Nidek AR-2000 
in your office is the time it saves each day. Valuable time you 
can devote to other aspects of your practice — rather than to 
routine objective refraction. Valuable time to be spent with 
present patients — and for seeing new ones as well. 

All of this becomes yours with the Nidek AR-2000 — an 
instrument so completely automated that anyone in your 
office can be trained to use it, even with the most difficult of 
patients. Virtually nothing is left to human error. 

A unique automatic fogging system helps relaxation. 


YES! Id like additional information about the Nidek AR-2000 
Automatic Refractor. Please send a complimentary brochure to: 


NAME 
ADDRESS 
Oro --— O 


3, TERRENCE HRNUUWI iS a a n m a 
Mail to: Marco, P.O. Box 19187, Jacksonville, Florida 32207 


A built-in TV monitor permits the observer to view the 
patient's eye and rr e a more precise vertex distance 
alignment. All refractive measurements are electronically 
calculated by a micro-processor and are digitally ars sioe as 
well as being printed out on hard copy for future reference. 

Perhaps best of all, the Nidek AR-2000 is sold and serv- 
iced exclusively by Marco as an adjunct to its own complete 
line of optical equipment. 

A special full-color brochure has been prepared, describ- 
ing all of the features of the AR-2000 and providing com- 
plete specifications. If you would like a complimentary copy, 
return the coupon below today. 


|The Nidek AR-2000 
Objective Automat 
Refractor 


E/OA 


1316 San Marco Boulevard/P.O. Box 10187/Jacksonville, Florida 32207 
Call Nationwide Toll Free: 800/874-5274; in Florida 800/342-9351; Telex: 56209 





HYDROCURVE II; (bufilcon A) 
CONTACT LENSES FOR EXTENDED WEAR 


A NE W GENERATION I N TIME 





HYDROCURVE II, (bufilcon AJ CONTACT LENSES FOR EXTENDED WEA 


he needs 

of the eye, 
for long-term lens-cornea 
compatibility, and the 
needs of the wearer, for a 
durable, comfortable soft 
lens, initially seemed 
mutually exclusive. But the 





HYDROCURVE team of 
polymer chemists, Micro- 
biologists, designers, manu- 
facturing engineers and eye 
care specialists couldn't 
accept that compromise. 


The HYDROCURVE 11” 
(bufilcon A) Contact Lens for 


Extended-Wear is produced 


from a material that assure 
high oxygen permeability 
and is manufactured in a 
design that guarantees 
optimal oxygen transmissi- 
bility—both without 
sacrificing the comfort or 
tensile strength of the lens 
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HYDROCURVE II,, (bufilcon A) 


CONCEIVED FOR 
EXTENDED-WEAR 


The HYDRSOCURVE ITs. 
[bufilcon A) Contact Lens is 
engineerec to satisfy tne cornea's 
metabolic requirements during 
24-hour wear. Its design is the 
result of extensive research 

and unrelenting standards in 
producing a lens to satisfy the 
fomplex physiological demands 
of the eye during both open and 
closed conditions. 


FITTING 
FLEXIBILITY 


Careful patient selection, follow- 
up and lens care are critical to 
successful extended-wear. The 
tensile strength of HYDROCURVE 
LI ss Contact Lenses enables your 
patients to adapt to a daily-wear 
regimen while you monitor their 
progress and allow them to 
make a safe transition. 


CONTACT LENSES FOR EXTENDED WEAR 


DESIGNED 
FOR OXYGEN 
TRANSPORT 


The overall thin profile and 
55% water content of the 
HYDROCURVE II;.Contact Lens 
Droaden and accelerate the 
COrnea's access to oxygen. 
Atmospheric oxygen can diffuse 
direcdy through the lens during 
open eye conditions, and 
constituent oxygen from the 
palpebral conjunctival vessels 
can reach the cornea during 
Closed eye conditions. Thicker 
lenses can present a barrier 
that limits and retards oxygen 
passage. 
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HYDROCURVE II, (bufilcon A) CONTACT LENSES FOR EXTENDED WEA! 





4 
THE DIFFERENCE HIGHEST OXYGEN TRANSMISSIBILITY 
TE "HVIEIBESCL TRUE IT C As documented in an independ- Contact Lens establishes it apar 
| É | | pda ent study, the oxygen transmis- and ahead of any other leadinc 
Lact Lens I5 synthesized with sibility of the HYDROCURVE II.. daily-wear soft contact lens 
a monomer known as l | 
N-({1, l-dimethyl-3-oxobutyl) 
acrylamide. This "oxygen agent" Hase sane i; j 
= pecified Center Labelled xygen 

IS UNIQUE to HYDROCURVE H Thickness Water Transmissibility? 
Contact Lenses and Is protected Brand [at —3.00 D) Content [Dk/L x 10-9) 

E C | c c C 
by a patent’ that reveals that HYDROCURVE IIss 05 mm 5596 227 
It substantially increases the HYDROCURVE II a> 05 mm 45% iss 
corneas access to oxygen and Bausch & Lomb 04 03 mm 38.6% 14.3 
results in areatl X la Aquaflex Super-Thin .06 mm 42.5% 10.8 
saute UT DIHSUY extend. : me AO Thin 04 mm 42.5% 9.2 
periods of wear tolerated Dy lens American Hydron Zero-6 O6 mm 38% 8.1 
USETS. Bausch & Lomb U4 .07 mm 38.6% 7.8 











1U.S. Patent No. 3,965,063 ?Irving Fatt, Ph.D., as measured in a polarographic cell at 72°F, 
and expressed in units of (cm/sec) (ml O2/ml x mm Hg}, 
September 1980. 





HYDROCURVE II, (bufilcon AJ CONTACT LENSES FOR EXTENDED WEAR 


WIDE RANGE LONGER LENS LIFE 

OF CARARETERS Moderately high water content 
Two primary lens designs dllOW lenses accumulate less protein 
you to fit the flattest lens that and other deposits than do 


will remain stable on the eye extremely high water content 
zar ha VA MCE T leau if ar N z E i i 
and provide adequate tear lenses. Cleaner lenses mean 
circulation prolonged wearing time, greater 
patient comfort, clearer vision, 
and longer lens life. 
t Power* Water Thickness 
Base Curve Diameter Range Content (at -3.00 D) 
8.8 14.5 Plano to 55% .05 mm 
~12.00 D 
8.5 14.0 Plano to 55% .05 mm 
-12.00 D 





"A full range of aphakic extended wear powers is also available. 





LIBERAL 
REPLACEMENT 


Because clinical studies have 
proven the durability and 

long life expectancy of 
HYDROCURVE II Contact 
Lenses, HYDROCURVE Soft 
Lenses, Inc. offers you two easy, 
economical ways of replacing 
torn or damaged lenses. 


You and your patient are 
supported with an Extended 
Replacement Policy on every lens 
dispensed. For damaged or lost 
lenses, a convenient, economical 
insurance program is available to 
your patients. 


HYDROCURVE II, (bufilcon A) CONTACT LENSES FOR EXTENDED WEAI 










6 
DOCUMENTED VISUAL ACUITY 
SAFETY 
The largest clinical study ever — HYDROCURVE II Contact oo RI 
conducted in this country on Lenses when worn for extended 
soft contact lenses! has proven periods on patients who are i o 
the safety and efficacy of properly selected, fitted and : " NENNEN 
OHNE: sic E See 
Devices and Diagn stics Letter, Washington, . E BECHER, 
D.C. January 16, 1981 Here's a summary of the results: Nas 

T 





227 
(17.19 
76 45 
(5 7%)—B 4% 


20/15 20/20 20/25 =20/30 


200 
PATIENT PROFILE 


Data based on clinical trials from July 1977-November 1980. 


Best Acuity 
Sex Previous Lens Experience 
No. of Females 831 Successful 673 LENGTH OF TIME ON 
No. of Males 494 Unsuccessful 198 EXTENDED-WEAR STUDY 
L325 None 454 





Number of Patients 





13-24 25-36 37-42 
Months on Program 
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Ls 
CHANGES IN CORNEAL CURVATURE (D) 


Number of Right Eyes 


Number of Right Eyes 


500 


400 


Š 


200 


S 


24 


21.25 


500 


400 


300 


200 


=1.25 


135 


65 
34 


1.00 75 50 
Steeper 


132 
100 


1.00 75 50 
Steeper 


461 


237 
185 
92 
39 20 + 
25 0 ,25 .50 35 1.00 2125 
Flatter 
HORIZONTAL 
422 
218 
167 
100 
45 
13 21 
,25 0 25 50 75 1.00 21.25 
Flatter 


CONTACT LENSES FOR EXTENDED WEAR 


INCIDENCE OF SIDE EFFECTS 


With more than 24,000 follow-up exams performed over 
the 42-month study, the following clinically significant 


Side effects were reported: 
96 of Visits 96 cf Visits with Incidence 


with No Incidence of Clinically Significant 





of Side Effects Side Effects 
Edema 97.3% 2.7% 
Vascularization 97.9% 2.1% 
Injection 94.2% 5.8% 
Staining 95.9% 4.1% 








HYDROCURVE II 


DESCRIPTION 
The HYDROCURVE II? (bufilcon A) Contact Lens is 
available as a spherical lens and as an astigmatic lens for 
the correction of up to 2 00 diopters of refractive 
astigmatism The HYDROCURVE II Contact Lens is a 
hemispherical shell of approximately 14 0 mm chord 
diameter and 0.1 to 1 0 mm thickness. The lens material, 
bufilcon A, is a hydrophilic random copolymer of 
2-hydroxyethyl methacrylate, N-(1, 1-Dimethyl- 
3-oxobutyl)-acrylamide, and methacrylic acid The 
copolymer is a 3-dimensional network of copolymer 
chains Joined by trimethylolpropane trimethacrylate 
crosslinks at a density of about one crosslink for every 
1400 monomer units. It consists of 5596 bufilcon A and 
45% water, or 4596 bufilcon A and 55% water, depend- 
ent on the ratio of components when immersed in nor- 
mal saline The material has a refractive index of 1.43 
ACTIONS 
In its hydrated state a HYDROCURVE II Contact Lens 
becomes soft and pliable When placed on the human 
cornea the hydrated lens acts as a refracting medium to 
compensate spherical ametropias and astigmatism 
INDICATIONS 
HYDROCURVE II Contact Lenses are indicated for the 
improvement of visual acuity in persons with 
nondiseased eyes who have spherical ametropias, 
refractive and/or corneal astigmatism of 2 00 diopters or 
less, and aphakia Within these indications, 
HYDROCURVE II Contact Lenses for extended-wear 
may be prescribed for myopia, and aphakia 
CONTRAINDICATIONS 
HYDROCURVE II Contact Lenses are contraindicated Dy 
the presence of any of the following conditions 
| Acute and subacute inflammations of the anterior 
segment of the eye 
2 Any eye disease which affects the cornea or 
conjunctiva 
3 Insufficiency of lacrimal secretion 
4 Corneal hypoesthesia 
5 Any systemic disease which may/affect|/the eye or be 
exaggerated by wearing contact lenses 
ADVERSE REACTIONS 
Serious corneal damage may result from wearing a lens 
which has been soaked in a conventional hard contact 
lens solution containing preservatives which should not 
be used with soft hydrophilic contact lenses 
Eye irritation may occur within a short time after putting 
on a hypertonic lens. Removal of the lens will relieve the 
Irritation 
Very rarely a lens may adhere to an eye as a result of the 
patient sleeping while wearing the lens, or wearing a 
hypotonic lens. If a lens adheres for any reason, patients 
may be instructed to apply a few drops of the rec- 
ommended saline or lubricating solution and wait 
until the lens moves freely before removing the lens 
Rainbows or halos around objects or blurring of the 
vision may occur if the lenses are worn continuously for 
too long a time. Removal of the lenses and a rest period 
of at least one hour generally relieve these symptoms 
Excessive tearing, unusual eye secretions, and photo- 
phobia are not normal, if these symptoms occur, the 
patient should be examined to determine their cause 
WARNINGS 
Medicaments and Eye Drops 
Only soft contact lens solutions are to be used with 
HYDROCURVE II Contact Lenses. No ophthalmic 
solutions or medicaments, including conventional hard 
contact lens solutions, can be used by HYDROCURVE TI 
Contact Lens wearers prior to or while the lens is in place 
on the eye 
Abrasions and infections 
If the lens becomes less comfortable to the wearer than 
when it was first placed on the wearer's cornea, this may 
indicate the presence of a foreign body The lens should 
be removed immediately and the patient examined. If 


R 


<> HYDROCURVE sor enses. c 


A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LENSES INC 


8006 ENGINEER ROAD, SAN DIEGO. CALIFORNIA 92111 
(800) B54-2790 IN CALIFORNIA (890) 542-6000 (714) 277-9873 


(bufilcon A ) 


any corneal abrasion, ulceration, irri ation, or infection is 
present, a physician should be consulted immediately 
Aphakic Patients 

Aphakic patients should not be fitted with 
HYDROCURVE II Contact Lenses during the 
post-operative period unml, in tne opinion of the 
surgeon, the eye has healed campietely 

Lens Care Regimen 

Patients must adhere to the recommended lens care 
regimen of HYDROCURVE II Contact Lenses Failure to 
follow this procedure may result in development of 
serious ocular infection: 

Wearing Time 

Not every patient is able to wear a lens on an extended 
basis, even if able to wear the same lens on a daily 
basis. 

Periodic checkups are extremely important, especially 
for patients on an extended-wear regimen. With 
extended-wear there may be increased risks of eye 
problems such as irritation, infection, corneal 
thickening, and corneal ulcers. 

Aphakic patients on extended-wear should remove, 
clean, and disinfect their lenses at least once monthly 
(30 days), or according to the directions of the eye care 
practitioner. Myopic patients on extended-wear should 
remove, clean, and disinfect their lenses at least every 2 
weeks (14 days), or according to the directions of the 
eye care practitioner. 

Wearing Restrictions 

HYDROCURVE II Contact Lerses should not be worn 
while sleeping (unless patient s on an extended- 

wear schedule), or while swimming, or in the presence 
of noxious and irritating vapor: 

Visual Blurring 

When visual blurring occurs the lens must be removed 
and cleaned. If visual blurring conninues, a physician 
should be consulted 

Allergies 

Some patients may experience discomfort or redness as 
an allergic reaction to the preservatives contained in 
chemical disinfecting and storage solutions. If this occurs, 
an eye care practitioner shoulc be consulted 
PRECAUTIONS 

Storage 

HYDROCURVE II? (bufilcon A! Contact Lenses must be 
stored ONLY in the recommendec storage solutions. If 
left exposed to air, the lenses will dehydrate If a lens 
dehydrates, it should be soaked ONLY in a soft contact 
lens storage solution until it returns 10 a soft, supple state 
Lens Handling 

Patients must wash and rinse hands thoroughly, and dry 
with a lint-free towel before handling the lenses 
Cosmetics, lotions, soaps, creams, and deodorants must 
not come in contact with the lenses since eye Irritation 
may result If hairspray is used while the lenses are being 
worn, the eyes must be kept closed until the spray has 
settled 

Fluorescein 

Never use fluorescein while the patient I$ wearing the 
lenses because the lenses will become discolored 
Whenever fluorescein is used, fushethe eyes with normal 
saline solution and wait at least one hour before 
replacing the lenses Too early replacement May allow 
the lenses to absorb residual fluorescein irreversibly 
CLEANING AND DISINFECTION 

HYDROCURVE II Contact Lemses must be BOTH 
cleaned and disinfected daily when on a daily-wear 
schedule or upon each removal wnen on an extended- 
wear schedule. One procedure does not replace the 
other CLEANING is necessary to remove mucus and film 
from the lens surface Excessive deposits may damage 
the lens; therefore, if this occurs, evaluation of the lens 
care procedures should be mede 

Heat (Thermal) Disinfection veith 3 patient disinfection 
unit and a recommended saline soiution has been tested 


CONTACT 


LENSE 


microbiologically and shown to be an effective 
disinfection procedure for HYDROCURVE II Contact 
Lenses HYDROCURVE II Contact Lenses must be 
cleaned, rinsed, and disinfecred after the lenses are 
removed from the eye Fresh sterile saline solution mu 
be used for every disinfection The lens container mu 
be emptied and refilled with fresh sterile saline solutio 
immediately prior to the next disinfection 

If a disinfection unit Is not available, lenses may be 
disinfected by immersing the lenses in fresh, sterile salir 
solution in the lens container and by drooping the 
sealed container into a pan of already boiling water 
Remove the pan from the neat after 10 minutes and 
allow the saline solution to coo! before removing the 
lenses (Above 7,000 feet, boil for 15 minutes.) 
Chemical (Not-Heat) Disinfection Nas been tested 
microbiologically and shown to be an effective 
disinfection procedure for HYDROCURVE II Contact 
Lenses HYDROCURVE II Contact Lenses must be 
cleaned, rinsed. and disinfected after the lenses are 
removed from the eye The lens container must be 
emptied after removing the lenses and refilled with 
disinfecting solution immediately prior tc tne next 
disinfection 


WARNING: 
DO NOT MIX OR ALTERNATE THE DISINFECTION 
AND STORAGE SYSTEMS. 


DOSAGE AND ADMINISTRATION 
Conventional methods of fitting contact enses do nc 
apply to HYDROCURVE II? (bufilcon A) Contact Lense 
For a detailed description of the fitting technique. rel 
to the HYDROCURVE Fitting Guide, copies of which ar 
available from 

Soft Lenses, Inc. 8006 Engineer Road 

San Diego, California 92111 

WEARING SCHEDULE SHOULD BE DETERMINED It 
THE EYE CARE PRACTITIONER. 


SUGGESTED WEARING SCHEDULE 
Maximum Wearing Time Maximum Wearing Tim 


Day (Continuous Hrs.) Day (Continuous H 
1 3 8 8 
2 3 9 8 
3 4 10 10 
4 4 1] 12 
5 6 12 14 
6 6 13 15 
7 8 14 and All waking 
after hours 


There may be a tendency for the patient td overwear t 
lenses initially Therefore, the importance of adhering 
the initial daily wearing schedule should be stressed 
the patient 

EXTENDED-WEAR SCHEDULE 

Aphakic patients on extended-wear should remove, 
Clean, and disinfect their lenses at least once monthly | 
days}, or according to the directions of the eye care 
practitioner Myopic patients on extende J-wear shot 
remove, clean, and disinfect their enses at least every 
weeks (14 days], or according to the direcions of the € 
care practitiOner 

HOW SUPPLIED 

Each lens is sterilized and supplied in a glass vial 
containing sterile normal saline solution “he glass via 
marked with the base curve, dioptric Dower.-diamet 
and the manufacturing lot number of the lens 

Care must be taken on the initial visit to assure that tt 
patient is supplied with a care kit and fully üÜndelsian 
all care and handling instructions for the lenses As w 
any contact lens, regular recall visits are necessary to 
assure patient health and compliance with instructic 
CAUTION: FEDERAL LAW PROHIBITS DISPENSING 
WITHOUT PRESCRIPTION. 


SOFT LENSES, INC. 8006 Engineer Road San Diego, California 921 i l; 
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INSTANT SUNGLASSES 








YOUR OPHTHALMIC 


USDAN FRAME POSITIONING DEVICE 


Allows patients convalescing from reconstructive 
nasal or ophthalmic surgery to wear frames 

without retarding the healing process. Pads rest 
comfortably on cheekbone without irritation, entirely 
removing pressure from patient's bridge. Easily 
acapts to patient's frame leaving no marks or holes 
in frame when removed. 

$6.00 per pair; 4 pairs per card 

Minimum order one card ($24.00) 


POST 

MYDRIATIC 
SPECTACLES 
Lowest price anywhere. 
Minimum order: 500 
500 (2 22€ = $110.00 
1,000 @ 20€ = $200.00 





Ideal for aphakic 
patients. Slips in back 
of frames. Adjustable 
wrap-around totally 
occludes side glare. 
REG.—$7.95/doz. 
(grey, green, amber) 
LARGE—$10.95/doz. 


(grey) 
POLARIZED 
— $27 .00/doz. 


Min. order: 4 doz. 
ADJUSTABLE R 


PROFESSIONAL 

STOOL #23382 

Washable vinyl in Tc 
choice of 14 decorator colors. 

Square style welded steel foot ne 
ring. Chrome finish. Adjusts 

19"-25". Carpet casters i 
available at additional cost. $92.35 E 





PROJECTOR LAMPS j 
CAX 130V-50W 


Fits all A.O.-type projector charts. 
Save 35-60% on competitive 
prices anywhere when you 
purchase lamps by the case. 

$5.95 each lamp for 6-lamp case 
$4.95 each lamp for 24-lamp case 
Minimum order 6 lamps 


Pfces shown are subject to change without prior notice 


3 
t 
e Ww 


e Temple, nosepiece, and frame 


e Variable horizontal and vertical 


PRODUCT SPECIALIST 





ISHIHARA COLOR-BLINDNESS TESTS 


Accepted by leading authorities as a simple and accurate method 
for discovering congenital color blindness of 2 types; total color 
blindness and red-green blindness, each of 2 forms. complete and 
incomplete. These books should be replaced every 3 years. Fading 
affects accuracy. 38 plates. $69.50 





Lapp cela idee TRIAL FRAME IlI 


e Lightweight sturdy construction e The single stationary cell and 
for patient comfort triple rotating *ront cells allow 
the frame to accommodate 
a total of four 38mm (17") 

test lenses 
e Precisely engraved scales 
provice maximum legibility 
bridge movements; comfortable e P.D. 48mm tc 80mm 
nose fit e Net weight 82 grams $129.50 


(®)] U-S-Optica! Speciarties,Inc- || 


604 Mission St, San Francisco, CA. 94105 (415) 982-7966 i 
OUT OF STATE CALL TOLL FREE: (800) 227-4514 

Gentlemen: Please ship the following: o |j 

— ISHIHARA COLOR-BLINDNESS TESTS  ... Post Mydriatic Spec. 

—-— Usdan Frame Positioning Device(s) —— Instant Sunglasses $ 

—— Universal Trial Frame III Lax 189,518; aN. 

—— Stool(s) #23382. Color(s) — — Projector Lamps 


movement previde smooth 
accurate adjustments and fine 
fitting 





Address 





City State Adis AUI 
D UPS F.O.B. our address 


EN NEN NEN WD SATISFACTION GUARANTEED mmm mmm umm 


ooo ee — E ccn TY 0 
(Please Print) 


(postage and handling extra) 


533 








y ^ Built for 


| Performance. 


Move up to RELIANCE®, the finest obtainable 
in professional optical equipment. Start with 
the designer conceived 980 fully-powered 
chair/table with outstanding contemporary 
styling and effortless power-positioning. Ease 
into a “5480” Five Legged Pneumatic Stool 
with unique SENSA*-FOAM to feel relaxed 
and refreshed after a long day. Complete the 
trio with time-tested 7780 Instrument Stand 
and 1280 Instrument Table to put everything 
at your fingertips—again effortlessly. Call 
your dealer, or write: F. & F. Koenigkramer, 
96 Caldwell Drive, Cincinnati, Ohio 45216, 
(513) 761-7444. Dept. ARO-3 


Priced for Value. RPlianpg - 


cra Ge. |] EX 


Manufactured in Cincinnati, dis a 1898. 


When you're ready for the finest. 


i 


© 1981 F. & F. Koenigkramer. All rights reserved eU. 


RR 
on, SEVENTH ANNUAL BOSTON LACRIMAL COURSE” 
e GOES WEST! 


7 ; PARK CITY, UTAH—RESORT 


Co-Sponsors: Dept. of Ophthalmology, University of Utah, St. Francis Hospital and The 3oston Eye Research 
institute 


Director: Sanford D. Hecht, M.D. Associate Director: Darrell E. Wolfley. M.D. 
Dates: Wednesday—Saturday. June 3-6, 1981 Inclusive 
Seminar Hours: 8—12-Noon Daily *Cadaver Surgery Included" 


Faculty: Holger Busse, M.D., Universitata Augenklinik, West Germany; Pierre Guibor, M.D., New York Medical 
College; Sanford Hecht, M.D., Boston University and Tufts University; Randall Olson M.D., Univ. of Utah; 
Eugene Wiggs, M.D., Univ. of Colorado; Darrell Wolfley, M.D., Univ. of Utah. 


Credit: 20 Hours AMA Cat | Enrollment Limit 

Resort Activities: Tennis REGISTRATION FEE: $5/5 
Swimming INQUIRIES: 
Fishing BOSTON EYE RESEARCH INSTITUTE 
Hiking 20 Hope Ave., Suite 106 
Golf Waltham, Massachusetts 02154 
Horseback nearby (617) 893-3333 
Children’s Programs 


Combine Seminar and Scenery for a memorable family trip! 


Automatic Tangent Screen 


A time-saving, low-cost addition to your practice r- 

e Automatic random e Test progress Please send information on the Automatic Tangent Screen 
pattern stimulus monitoring and 
presentation with retest simplified results 
capability. readout. 

e Adiustable stimulus Microcomputer 
intensity, duration and controlled for patient- 
interval. administered 

examination. 
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| COMPUTATION | 
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TRI-SCAN 













ORFE 
Parr BL 


THE MOST COMPREHENSIVE ULTRASOUND INSTRUMENT 
AVAILABLE FOR OPHTHALMOLOGICAL DIAGNOSIS 


ALL MODES AVAILABLE 


A SCAN: Standardized A scan with S curve amplification, 
Log 25 db and Log 40 db. 
B SCAN: High resolution, true gray scale. 
D SCAN: Isometric/ Topographical. 
CV SCAN: Control vector. 
X SCAN: Biometry, including direct readout of axial eye length. 


IMAGE FREEZE IN ALL MODES: 


Insures the permanent Polaroid® record you really want. 
Eliminates expensive trial and error exposures. | 


MINIATURIZED CONTACT B PROBE: 
With incorporated water path; motionless, quiet, rugged. 


MICROPROCESSOR CONTROLLED: 
Fully digitized system. 
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THE UNIVERSITY OF SOUTHERN CALIFORNIA 


SCHODL OF MEDICINE 
Presents a 


POSTGRADUATE COURSE 


DIAGNOSIS AND MANAGEMENT OF MACULAR 
AND RETINAL VASCULAR DISEASES 


GUEST FACULTY USC FACULTY 
Alan C. Bird, M.D.. FRCS Kenneth R. Diddie, M.D. 
August F. Deutman, M.D. Zdenek Gregor, FRCS 
Ronald G. Michels, M.D. Richard R. Ober, M.D. 
| Stephen J. Ryan, M.D. 


The course is oriented for the practicing clinician. The 
common, but leading, causes of visual loss, e.g., senile 
macular degeneration, diabetic retinopathy, etc., will be 
considered in detail as well as a wide range of fundus 
disorders. The clinical presentations and diagnostic eval- 
uations will be well iliustrated with color photographs, 
fluorescein angiography, and other diagnostic tests. The 
prognosis of the natural course as well as the indications ` 
for treatment will be discussed. The results, complica- 
tions, and contraindications will be emphasized. Informal- 
ity with free interchange will characterize the meeting. 
JUNE 20-27, 1981—MAUNA KEA BEACH HOTEL 


—KAMUELA, HAWAII 
28 Category | AMA/CMA hours Tuition: $350.00 


For further information please contact: University of Southern California, 
School of Medicine, Postgraduate Division, 2025 Zonal Avenue, Los 
Angeles, CA 90033. Phone (213) 224-7051. 





Saturday June 20, 1981 
St. Mary's Hospital 
in cogperation with the 
Canadian Implant Association 
The Queen Elizabeth Hotel 
MONTREAL QUEBEC CANADA 
LENS IMPLANT COMPLICATIONS 
RADIAL KERATOTOMY 
SURGERY FOR CORNEAL ASTIGMATISM 
Guest speaker: Professor Svataslav N. Fyodorov 
Speakers: 

Robert A. Azar, M.D. Leeds E. Katzin, M.D. 
Richard D. Binkhorst; M.D. Marvin Kwitko, M.D. 
Miles A. Galin, M.D. Steven Ostbaum, M.D. 
David A. Hiles, M.D. Casimir A. Swinger, M.D. 
Registration Fee: $125.00 | 
Recent innovations in anterior segment surgery has led 
to intense interest ir these modalities. The symposium is 
intendec to bring together noted authorities in these new 
surgical fields to explore and evaluate their potential. 
Pediatric lens implantation, errors in lens power calcula- 
tion, treatment of excess astigmatism, surgical treatment 
of myopia, treatment and prevention of lens implant 
complications will all be discussed. 
3 For information write: 
- Dr. Marvin L. Kwitko, Program Chairman 
„P 5591 Cote des Neiges Road, Suite 1 
* * Montreal, Quebec, Canada. H3T 1Y8 

























Cis woe >. t RŠ a - = i à $ j (ala ? yw E 7 
MAT a. ovum | eS C dox 
y fe rr i "- Á a : ` 


FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRICTT'S ESSEX HOUSE 
NEW YORK CITY 
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“OPHTHALMOLOGY 1981” 


JAMES E. BURRIS, M.D., PROGRAM CHAIRMAN 


EXTENDED WEAR LENSES 
Moderator: Frank B. Hoefle, M.D. E 
Speakers: Joseph A. Baldone, M.D. A 
Jorge N. Buxton, M.D. l 
James J. Koverman 
Miguel Refojo, D.Sc. 


THYROID OPHTHALMOPATHY 

Moderator: Hampson A. Sisler, M.D. e 

Speakers: Robert Chase, M.D. 3 
William Cooper, M.D. 
Robert Day, M.D. 
Joseph Ogura, M.D. | 
Robert Schimek, M.D. ' f 
John T. Simonton, M.D. 4 
Stephen Trokel, M.D. $ 


GLAUCOMA 

James E. Burris, M.D. 

Alfonse A. Cinotti, M.D. 

Max Forbes, M.D. . 
G. Peter Halberg, M.D. 5 
Bernard Kronenberg, M.D. 

George Spaeth, M.D. 


Moderator: 
Speakers: 


INTRAOCULAR LENSES 
Moderator: John R. Finlay, M.D. 
Speakers: ^ Leeds E. Katzen, M.D. 

Larry G. Leiske, M.D. 
Steven P. Shearing, M.D. 
John H. Sheets, M.D. 


a a 7n 


AMA-CME Credits, Category 1: 16 


Conference fee: $200.00 (Luncheons included) 
Residents: $100.00 
(Luncheons included) 
Dinner Dance, Promenade Cate, Rockefeller Center: 
$50.00 per person (approx.) 


For registration and further information, please write: 


Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York, 10003 
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intraocutar microsurcery — | | B Wills Eye Hospital 


COURSE AND WORKSHOP announces 
CHICAGO, ILLINOIS the Annual Glaucoma Course 
APRIL 24, 25, 1981 Lasers and Visual Fields 





OCUTOME 
AMONG THE FACULTY 

Thomas Aaberg, M.D. 
Milwaukee 

Alan Axelrod, M.D. 
Chicago 

Ronald Michels, M.D. 
Baltimore 


Mylan Van Newkirk, M.D. 


Scottsbluff, Nebraska 
Joel Sugar, M.D. 
Chicago 
David Vastine, M.D. 
san Francisco 
COURSE DIRECTORS 
Charles Vygantas, M.D. 
George Wyhinny, M.D. 
Chicago 


or "What's Really New 
in Glaucoma" 


Franklin Plaza Hotel 
Philadelphia, PA 


May 29-30, 1981 


FRAGMATOME An AMA-CME 12 Hour | 

INSTRUCTIONAL METHODS Category | Accredited Course | 

Lectures/discussions Faculty 

Anterior segment surgery 

Pars plana surgery Mansour F. Armaly, M.D. Robert H. Ritch, M.D. 

Animal eye workshop Hugh Beckman, M.D. Peter |. Savino, M.D. 

Videotapes Franz Fankhauser, M.D. Norman J. Schatz, M.D. 
FOR INFORMATION CONTACT Terry Fuller, M.D. Louis W. Schwartz, M.D. 
COURSE REGISTRAR Douglas E. Gaasterland, M.D. George L. Spaeth, M.D. 

Cindy Sandahl, RN Harry A. Quigley, M.D. David M. Worthen, M.D. 


Manor Building Suite 400 


| a Kenneth W. Benjamin, M.D. 
Chicago, Illinois 60657 


Course Fee: $450.00 Registration and Information 
Ms. Lucia M. Manes 
Department of CME 
Wills Eye Hospital 
Oth & Walnut Sts., Phila., PA 19107 
215) 928-3258 


Eye Research Institute of 
RETINA FOUNDATION 


Announces its 9th Annual Course in 


PRACTICAL ASPECTS OF PHOTOCOAGULATION 


April 9, 10, and 11, 1981 


The curriculum will encompass both the fundamental and practical aspects of xenon arc and 
argon laser photocoagulation and will consist of lectures, clinical demonstrations, small 
seminars, and personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 


Effects of Photocoagulation on Ocular Tissue Clinical Results of Treatment 
Principles/ Techniques of Photocoagulation Complications of Photocoagulation 
Fluorescein Angiography as Related to Potential New Uses for Laser 
Disease Treated by Photocoagulation Clinical Demonstrations 
FACULTY: 

Charles L. Schepens, M.D. Oleg Pomerantzeff, Dip. Eng. 

J. Wallace McMeei, M.D. Lloyd M. Aiello, M.D. 

H. MacKenzie Freeman, M.D. Francois Delori, Ph.D. 

Ronald C. Pruett, M.D. Richard Simmons, M.D. 

Felipe |. Tolentino, M.D. G. Davis Belcher, Ill, M.D. 

Tatsuo Hirose, M.D. Stephen R. Deppermann, M.D. 

Clement L. Trempe, M.D. Thomas M. Richardson, M.D. 

John J. Weiter, M.D. John V. Thomas, M.D. s 

REGISTRATION: 
(Limited Registration)—$300 aves 
For registration and details—J. Wallace McMeel, M.D. ay 
100 Charles River Plaza, Boston, MA 02114 E 


Fieldmaster 


with enriched 
stimulus pattern 





Screen your patients with Synemed’s 
FIELDMASTER® 200 Visual Field 
Piotter—and rely on findings richer in 
information, broader in scope, than 
those obtainable with any other visual 
field screening instrument. 


The Model 200 stimulus pattern is 


r’ 


sensitive to 'edges,'' permitting sophis- 
ticated inferences about underlying 
nerve function not possible with sparser, 
more ambiguous patterns. Enrichment 
of the glaucoma diagrostic areas allows 
even sharper delineation of scotomata. 
The unique Mosaic Monitor'" permits 
testing the central 5° in just a few 
seconds under automatic attention con- 
trol, with the results shown separately 
on the subject's chart 


For further examination, any of ten 
standard ''mini" programmed presenta- 
tions of stimuli may be made, concen- 
trating on specific regions and functions, 
without needless reexamination of those 
areas not in question. For instance, one 
program examines only the perimeter 
outside 25? eccentricity, another, only 
the central stimuli through 30? eccen- 
tricity. Non-standard programs may be 
installed at the owner s option. 


Standard features include: automatic 
retest of missed stimuli—patient control 
of 'speed-up'' capability to shorten 
test duration—avoidance of rhythm arti- 
fact by addition of random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects)—continuous veri- 
fication of background and stimulus 
Iuminance. 

When you're comparing the 
FIELDMASTER 200 with what the com- 
petition has to offer—it's what you don't 
see that counts! 


[] Please send me your Fieldmaster® 
Catalog. 


[] Please have your representative 
contact me. 


Name 


Street i : 2 L " 








City = r ED 
State Zip 
Tel. No. — : Le PENTIS 














SYNEMED, INC. 


1215 Fourth St., Berkeley, 
CA 94710 415/526-5330 








PERMALENS — 


(perfilcon A) 


EXTENDED-WEAR 
CONTACT LENSES 
ARE NOW 
INDICATED 

FOR MYOPIC 
PATIENTS. 


















Mermalens 


(perfilcon A) 
Hydrophilic Contact Lens 
For Extended Wear 


D 
@oper VISION 








Rd. 
ppountam View, CA 94043 


Extended Wear by Design 


For more Tomaten call: 
(800) 22 


In California, 


In Alaska, Hawaii, 


.... (800) 227-8498 
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- Hydrophilic Contact Lens 
- For Extended Wear 


DESCRIPTION 

The Permalens* (perfilcon A) Hydrophilic Contact Lens is a hemi- 
spherical shell which covers the cornea and may cover a portion of 
the adjacent sclera. The perfilcon A material is a terpolymer of 
2-hydroxyethy! methacrylate, N-vinyl-2-pyrrolidone, and metha- 
crylic acid, with ethyleneglycol dimethacrylate as a crosslinking 
agent. When fully hydrated in buffered normal saline, the water 
content is 71%. The refractive index is 1.38 and light transmission 
is at least 96% for the visible light spectrum. For the minus lenses 
the base curve ranges from approximately 7.7 mm to 8.6 mm, with 
a diameter of approximately 14.0 mm. Center thickness ranges 
from 0.1 mm to 0.24 mm. For the plus lenses the base curve ranges 
from approximately 8.0 mm to 8.9 mm, with a diameter of approx- 
imately 14 mm to 14.5 mm. Center thickness ranges from 0.3 mm 
to 0.43 mm. The gas permeability of Permalens* (perfilcon A) 
Hydrophilic Contact Lens has been determined to be: 42.0 x 10-"' 
(cm?/sec)ml O;/ml x mmHg at 36°C. The percent equivalent oxy- 
gen performance has been determined to be approximately 11.5% 
for a Permalens* (perfilcon A) Hydrophilic Contact Lens of 
0.17 mm center thickness. 


PERMALENS* (perfilcon A) Hydrophilic Contact Lenses are avail- 
able in powers from — 20.00 to + 35.00 diopters. 


ACTIONS 

In its hydrated state, the Permalens* (perfilcon A) Hydrophilic Con- 
tact Lens is soft and pliable. When placed on the eye, the hydrated 
lens acts as a refracting medium to compensate spherical ame- 
tropias. 


INDICATIONS (Uses) 

The Permalens* (perfilcon A) Hydrophilic Contact Lens is in- 
dicated for extended wear use to improve vision in patients with 
healthy eyes who are not aphakic and who have no more than 2 
diopters of corneal astigmatism. 


CONTRAINDICATIONS (Reasons not to use) 

The PERMALENS* Hydrophilic Contact Lens should not be 
dispensed for vision improvement if the patient has any of the 
following conditions: 

E Acute and subacute inflammation of the anterior segment of 
the eye. 

E Any eye disease which affects the cornea or conjunctiva. 


BB Any active corneal infection: purulent (pus) bacterial, fungal, or 
viral infection. 


E Insufficiency of lacrimal secretion (dry eyes). 
BB Corneal hypoesthesia (reduced corneal sensitivity). 


@ Any systemic disease which may affect the eye or be exagger- 
ated by wearing contact lenses. 

B Allergy to any ingredient in the solutions necessary for care of 
the lenses. Thimerosal, used as a preservative in many solu- 
tions, is one cause of such allergy. 

WARNINGS 

SERIOUS DAMAGE TO THE EYE AND LOSS OF VISION MAY 
RESULT FROM PROBLEMS WITH CONTACT LENSES. IMMEDI- 


_ ATELY CONSULT YOUR EYE CARE PRACTITIONER TO IDENTIFY 


THE CAUSE OF ANY UNEXPLAINED EYE DISCOMFORT, WATER: 
ING, VISION CHANGE, OR REDNESS OF THEEYE ANDTO BEGIN 


. ANY NECESSARY TREATMENT. 


PRECAUTIONS 


You must take the following precautions to prevent damage to 

your eyes or to your Permalens' Hydrophilic Contact Lenses: 

BB Always wash and rinse your hands before handling your lenses. 
Eye irritation may result if cosmetics, soaps, lotions, creams, or 
deodorants come in contact with your lenses. 

B® Avoid using aerosol products such as hair spray while wearing 
your lenses. If a spray is used, keep your eyes closed until the 
spray has settled. 

@ Fluorescein should not be used while the lens is on the eye. 

ii Always follow the lens care system recommended for your Per- 
malens* Hydrophilic Contact Lenses. (See Directions). 

iB Do not mix or alternate heat (thermal) and chemical (not heat) 
lens care systems. 

@ Use only the recommended lens care solutions. Do not use sa- 
liva or anything other than the approved solutions to wet 
(hydrate) the lenses. (See Directions). 

Bl Avoid all harmful or irritating vapors and fumes while wearing 
your lenses. 

E Do not swim with your lenses in place. 

li Never use tweezers or other implements to remove the lens 
from the lens container. Pour the lens into your hand. 

lll Do not touch the lens with your fingernails. 
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The fo owing adverse effects s have been reported with the use of 
soft contact lenses, including Permalens* Hydrophilic Contact 
Lenses: 


E Discomfort, or feeling of something in the eye (a foreign body, 
or an abrasion, or a scraped area) 

E Eye infection 

Bi Stinging, burning, itching (irritation) 

E Excessive watering of the eye (tearing) 

E Redness of the eyes 

E Dry eyes 

@ Reduced sharpness of vision (poor visual acuity) 

B Blurred vision 

Bi Sensitivity to light (photophobia) 


What to do if a problem occurs: 


E First remove the lens. 

E If the discomfort or problem stops, then look closely at the lens. 

E If the lens is chipped, cracked, or otherw:se damaged, DO NOT 
put the lens back on your eye. Return the lens to the storage 
case. Then contact your eye care practitioner. 

Bi if the lens has dirt, an eyelash, or other foreign body on it, thor- 
oughly clean and disinfect the lens using the method recom- 
mended by your eye care practitioner. (See Directions) 

E If the problem does not stop, or if it recurs when you replace the 
lens, contact your eye care practitioner immediately. 


DIRECTIONS (How to care for your lenses) 


General Instructions 

E BOTH CLEAN AND DISINFECT THE LENSES EACH TIME 
THEY ARE REMOVED FROM YOUR EYES. 

@ First wash and rinse your hands thoroughly. 

E Use only the recommended system of lens care, either heat 
(thermal) or chemical (not heat). 

@ DO NOT ALTERNATE OR MIX LENS CARE SYSTEMS. 

Bi Use the right solutions (see chart of approved solutions). 

Bi After disinfection leave the lenses in the unopened storage 
case until ready to put the lenses on your eyes. 

BB Empty all of the solution from the storage case as soon as you 
remove your lenses. 


CLEANING 

E Place 3 drops of PREFLEX* Sterile Cleaning Solution on each 
surface of the lens and thoroughly clean between thumb and 
forefinger for at least 20 seconds to remove mucus and other 
deposits. 

Bi Rinse both surfaces thoroughly for at least 10 seconds with a 
steady stream of PERMASOL™ Rinsing and Storage Solution, 
UNISOL' Preservative-Free Saline Solution, or FLEX-CARE* 
Sterile Solution for Rinsing, Storing and Disinfecting, depend- 
ing upon the disinfection method used. (See Approved Solu- 
tions Chart.) 


DISINFECTING 


Heat (thermal) Lens Care System 

E First clean and rinse the lenses. (See Cleaning). 

Bi Place each lens in the correct section (Right or Left) of the stor- 
age case or vial and fill with the recommended rinsing solution; 
be sure the lens is completely covered. 

@ Close the storage case tightly 

Bi Place the storage case in the recommended low-heat disinfec- 
tion unit. 

Bi Disinfect according to the directions for operation of the low- 
heat disinfection unit. 

Bi After disinfection, store the lenses in the unopened storage 
case until ready to place on the eyes. 

@ Empty the storage case after removing the lenses and allow the 
case to air dry. 


EMERGENCY (ALTERNATE) METHOD FOR HEAT (THERMAL) 
LENS CARE SYSTEM 


e |f a low-heat disinfection unit is no! available, place the 
storage case containing the lenses in a pan of already boil- 
ing water for 10 minutes (at altitudes above 7000 feet boil for 
15 minutes). 

e Remove the pan from the heat and aliow to cool for 30 min- 
utes to complete disinfection. 

@ USE OF THE RECOMMENDED LOW-HEAT DISINFECTION 
UNIT MUST BE RESUMED AS SOON AS POSSIBLE. 


Chemical (not heat) Lens Care System 


E First clean and rinse the lenses. (See Cleaning) 

BB Place each lens in the correct chamber (Right or Left) of your 
empty storage case. 

Bi Fill the storage case with fresh FLEX-CARE* disinfection solu- 
tion, completely covering the lens. 

E Close the storage case tightly. 

ii NEVER HEAT THE PERMALENS* IN THE DISINFECTING SO- 
LUTION. 

E Leave the lenses in the solution for at least 4 hours. 

li Remove each lens separately. 

B Rinse thoroughly with FLEX-CARE* before putting the lens on 
the eye. 


Lens Care Solutions 


A complete list of solutions approved for use with the Permalens* 
(perfilcon A) Hydrophilic Contact Lens is given in the following 
table. 


. (PERFILCON A) HYDROPHILIC CONTACT LENS 














SYSTEM HEAT (THERMAL) CHEMICAL (NOT HEAT) 
PROCESS DISINFECTION SYSTEM DISINFECTION SYSTEM 
CLEANING PREFLEX* PREFLEX* 
RINSING PERMASOL™ * FLEX-CARE" 
UNISOL” 
DISINFECTING PERMASOL™ used with * FLEX-CARE* 
approved low-heat 
disinfection unit 
UNISOL'" used with 
approved low-heat 
disinfection unit 
LUBRICATING CLERZ* CLERZ* 
ADAPETTES* ADAPETTES* 





* Chemical solution which disinfects. NOT TO BE USED WITH HEAT. The use o 
FLEX-CARE* with heat has a harmful effect on the lenses. 


Product List: 

ADAPETTES* Sterile Lubricating Solution 
(Burton, Parsons & Co., Inc.) 

CLERZ* Lubricating and Rewetting Eye Drops 
(CooperVision, Inc.) 

FLEX-CARE* Rinsing, Storing and Disinfecting Solution 
(Burton, Parsons & Co., Inc.) 

PERMA-CASE" Contact Lens Storage and Carrying Case 
(CooperVision, Inc.) 

PERMASOL™ Rinsing and Storage Solution 
(CooperVision, Inc.) 

PREFLEX* Sterile Cleaning Solution 
(Burton, Parsons & Co.. Inc.) 

UNISOL" Preservative-Free Saline Solution. for rins- 


ing and storing in the neat system 
(CooperVision, Inc.) 


How to care for a dried out (dehydrated) lens 


B Always keep the lens completely covered in the recommendec 
storage solution when the lens is not being worn, to prevent tht 
lens drying out. 

@ if a Permalens' Hydrophilic Contact Lens is left exposed to tht 
air for 30 minutes or longer it will become dry and brittle. 


To rewet your lens 
i Handle a dried-out lens with care. 


@ First, place the lens in its storage case, and soak for at least oni 
hour in one of the recommended rinsing and storage solutions 
PERMASOL" or UNISOL"* when using the heat (thermal) sys 
tem, FLEX-CARE* when using the chemical (not heat) system 

B Next, clean and disinfect the rewetted (rehydrated) lens, usin 
the lens care system recommended by your eye care practi 
tioner. (See Directions) 


DOSAGE AND ADMINISTRATION 
Fitting Information 


In general, the eye care practitioner will use conventiona 
methods to fit the Permalens* (perfilcon A) Hydrophilic Contac 
Lens for vision correction. For a detailed description of the recorr 
mended fitting procedure refer tc the Permalens* Fitting and Ir 
formation Guide, available from CooperVision, Inc. (address below 


Dosage (Wearing schedule) 


NOTE: Not every patient is able to wear the Permalens’ 
Hydrophilic Contact Lens on an extended wear basis even if abl 
to wear a lens on a daily wear basis. The eye care practitione 
should determine the wearing schedule. Regular checkups, as dt 
termined by the eye care practitioner, are extremely important. 


The eye care practitioner may recommend a limited wearing uj 
for the first two days. However, clinical studies have establishe 
that a wearer's eyes adapt readily to wearing the Permalens* H' 
drophilic Contact Lens on an extended wear basis, and the 
limited initial wear is usually not necessary. 

The lens should be removed for cleaning and disinfection at leas 
once every two weeks (14 days). 


HOW SUPPLIED 
Each lens is supplied sterile in a sealed glass vial containing 
sterile buffered isotonic salt solution. The vial is marked with th 
dioptric power, base curve, diameter, lot number, and expiratic 
date of the lens. 


CAUTION: FEDERAL LAW PROHIBITS DISPENSING WITHOL 
PRESCRIPTION 


Gopervision 


CooperVision, Inc. 

Optics Division 

265 N. Whisman Rd. * 
Mountain View, CA 94043 S 


© 1981 CooperVi n, Ini 





CATARACTS: 
: SURGERY, COMPLICATIONS & 
APHAKIC CORRECTIONS 


A Symposium On The Options & Problems of Modern 
Cataract Surgery 


The Washington Hospital Center 
Washington, D.C. 


April 10 & 11, 1981 
(Cherry Blossom Season) 


FACULTY 

Joel M. Engelstein, M.D., Program Director 
David Berler, M.D. Harold |. Rodman, M.D. 
J. Warren Blaker, Ph.D. C. William Simcoe, M.D. 
Stuart Find, M.D. Casimir Swinger, M.D. 
Jack Hartstein, M.D. Clifford Terry, M.D. 
David Hiles, M.D. Stephen Waltman, M.D. 
John Moretti, M.D. David Worthen, M.D. 
Marshall Parks, M.D. Lorenz Zimmerman, M.D. 


SUBJECTS 


Optics of Aphakic Spectacles, Contact Lenses & 
Intraocular Lenses 
Pediatric Cataracts & Aphakic Management 
Intracapsular vs. Extracapsular Cataract Extraction 
intraocular Lenses: Iris Fixation, Anterior & Posterior Chamber 
Pathology of Aphakic & Pseudophakic Complications 
Contact Lenses: Hard, Soft & Extended Wear 
Refractive Keratoplasty 
Astigmatism: Avoidance & Correction 
Surgical Complications: Glaucoma, Infection, Retinal 
Detachment, Vitreous Management, Etc 
Cystoid Macular Edema 


An AMA—CME 12 Hour Accredited Course 


Tuition: $200.00 
Residents & Fellows: $100.00 
(with identification from their 
Department of Ophthalmology) 


includes Friday Luncheon & Cocktails 


OO EEO 


REGISTRATIGN—Washington Hospital Center Cataract Sympo- 
sium 

Name: _ ein Ge. OE eee 
Street Address: Le eR Se 
City: State: a MD a 
Please make ehecks payable to: W.H.C. Cataract Symposium 











MAIL TO: Washington Hospital Center 
Department of Ophthalmology 
110 Irving Street, N.W./Room 6B13 
Washington, D.C. 20010 
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GLAUCOMA AND PERIMETRY 
FOR 
OPHTHALMOLOGISTS 
April 2-4, 1981 


Pinehurst Hotel and Country Club 
Pinehurst, North Carolina 


Sponsored 5y 
Department of Ophthalmology 
University of North Carolina at Chapel Hill 
School of Medicine 


FACULTY 
Mansour F. Armaly, M.D. University of North Carolina at Chapel Hill 
George Washington School of Medicine 
University Baird S. Grimson, M.D. 
; John C. Merritt, M.D., Course Director 
Paul Litcher, M.D. George Tate, M.D., Course Director 
University of Michigan 


John Lynn, M.D. 
Southwestern Medical 


Thomas Richardson, M.D. 
Massachusetts Eye and 
Ear Infirmary 


Credit: 18 hours AMA-LCCME Category 1 
Fee: $275.00 physicians 
$100.00 technicians 


For information: Office of CME 

231 MacNider Building 202H 

George Spaeth, M.D. UNC School of Medicine 

Thomas Jefferson Medical Chapel Hill, North Carolina 27514 
School (919) 933-2118 





papillo within 
seconds. 
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PERMA TWEEZ' ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the original pat- 
ented self-correcting needle. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety 
feature also helps prevent infection. Simple enough to 
be used by laymen (for cosmetic purposes only). 


Thousands of units sold for such varied professional 
application as removal of inverted eyelashes to cos- 
metic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.95 


O Invoice after 30 days 
O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-131 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. 
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Utility... Class...Style 


Rodenstock’s versatile Instrument @ Modular construction to better 
Carriers feature: | adaptto the individual 
e Telescopic sliding tables which practitioners needs. 

accommodate 2 to 3 individual e Wide assortment of colors 

instruments. | available for the Combiplan and 
e Column mounts for an additional Combistyle to meet your 

twoto three instruments. requirements. 

Q. 
lee 
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e Adaptable to instruments To order. or for complete 
of other manufacturers. information, call toll free 

e Unique, convenient (800) 237-5906. in Florida, 
accommodation of trial call collect (813) 443-2606. 

eo lens sets. Coburn Professional 

e Numerous space and labor Products Division, 
saving devices to facilitate 1375 South Ft. Harrison, 
patient examination (e) Clearwater, Fla. 33516. 
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THE MIAMI COURSE IN PHACOEMULSIFICATION 


Sponsored By: 
MIAMI EYE FOUNDATION 


in cooperation with 
BASCOM PALMER EYE INSTITUTE 
University of Miami School of Medicine 
MIAMI DADE COMMUNITY COLLEGE 
and 
ST. FRANCIS HOSPITAL 


MAY 8-9-10, 1981 


Faculty 


Henry M. Clayman, M.D. Norman S. Jaffe, M.D. 


Mark S. Jaffe, M.D. Manus Kraft, M.D. 
Lyle Moses, MD 


COURSE DIRECTOR: 
HENRY M. CLAYMAN, M.D. 


course includes 
practical labs for phaco (Cavitron) 
observation of live surgery 
interworkings of phaco machine 
indications, contraindications, complications 
implant labs 
extracapsular cataract surgery 


Registration: 
Lyn Johnson 
Miami Eye Foundation 
1680 Michigan Avenue-Suite 1104 
Miami Beach, Florida 33139 
U.S.A. 

Tuition $1000 

Checks Payable to Miami Eye Foundation 


TEL: (305)532-1768 
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^ Heag-Ctreit Servive 





Original Slit Lamp 900 


f you own an original Haag-Streit pro- 

duct, you are assured that the highest 

quality is built into it. The same is true 
^ *or the service we provide. 





Which Haag-Streit 


———----2-2-2-2-----4 


...yOu Owe it to your instruments. 


Haag-Streit Service, Inc. was establi- 
shed in tne United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 
ter of amillion dollar inventory cf spare 
parts and precision tools. Itis staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprentceship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From April through June 1981 we 
will be making service calls in Con- 
necticut, Massachusetts, New Hamp- 
shire, Rhode Island, Maine and Ver- 
mont. If you would like a service call, 
please reply by April 10, 1981 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter,  Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter cr any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
and repair capabilities of Haag Streit 
Service are available to you. 


Simply fill in the coupon and send it in, 
or give us a phone call and have your 
serial numbers handy. 


(If you don't own Haag-Streit instru- 
ments, isn't it time you did?) 








instruments would 1 Slit Lamp 


Goldmann No. .... (| No. 900 








youdike to have 
serviced ? 


Comments as to functioning of instruments: i 


2 Applanation Tonometer No. 870 ...... s... L] No. 900 





3 Javal Ophthalmometer _No............... Low 








Other Haag-Streit Instruments 








f 4 Goldmann Perimeter ot Se, poe Q 


NAME — 





Indicate best timefor servicing; in so far as possible, we will comply: MO TU WETH FR SAT 1 






DIAM STREIT >=" INC: 


6, Industrial Park 


f 
LJ 











Waldwick, N. J. 07463 U.S.A. 
(201) 445-1110 








STREET — — CITY 








KE | ^ ZIP 
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CHRISTIAN OPHTHALMOLOGICAL MEETING 
The Dutch Inn 


Lake Buena Vista, Fla. 
(close to Disneyworld and Orlando) 


June 25-27, 1981 


Doctor, we believe you and your family will really enjoy the fifth. annual Christian 
Ophthalmological Meeting to be held near Disneyworld, Fla. This will feature quality scientific 
presentations as well as spiritual talks presented by practicing ophthalmologists. Scientific 
faculty for this meeting includes: 


John Flynn, M.D. Strabismus 

John Clarkson, M.D. Vitrectomy 

John A. Costin, M.D. Office Gems 

Robert L. Tomsak, M.D. Neuro-Ophthalmology 

Paul Palmberg, M.D. : Glaucoma 

Patrick S. O'Conner, M.D. Neuro-Ophthalmology 
William H. Jarrett, Il, M.D. Surgical Retinal Disease 

J. Lawton Smith, M.D. Hemianopic Fresnel Prisms 




















E A full program is planned for the ladies with good Bible teaching and complete facilities for children 
5 of all ages. If you are a female ophthalmologist, please bring your husband and family, too! We want 
E. to emphasize that members of all faiths are sincerely invited. Registration for practitioners is $175 
i per family. Medical students, residents, fellows and medical missionaries can come for $25. Make 
| checks to ''CMS-ACOM" and mail to: Christian Ophthalmological Meeting, c/o Robert N. Serros, 
E M.D., 115 West Columbia St., Orlando, Fla. 32806. 

|^ 
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This is the best tip 
anyone can give you. 


Microphake”: The 
cryoextractor for cataract 


surgery. 


Weve made Microphake™ to your 


stmictest standards. It's sterile, ready to 
use, with no cords to connect or get in 
the way. The unique tip design comes 
sumight or curved and is small enough 


and freezing power right where you 
want it, like the expensive console 
probes. 
Once you've tried Mierophake, the 
single-use cryoextractor, you'll know 
why its convenience and ease of handling 
are widely preferred to other methods. 
For more information, ask your Alcon 
Surgical representative for a sample, or 


write to us. 
We've got the best tip for you. 


to use under a microscope. The tip is 
hollew, providing better gas delivery 
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Allergan Pharmaceuticals, Inc. 
Irvine, California 92713 
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NEW 


GENOPTI 
gentamen suae, USP 


The newest addition to our 
complete anti-infective line. 





Effective Safe 
= Broad spectrum of activity - Less incidence of allergic 
including Pseudomonas. reaction than the combination 
of neomycin, bacitracin and 
^ As effective as the mixture of polymyxin B! 
neomycin, bacitracin and 
polymyxin B! 


Available in 5 ml solution and 3.5 gm ointment. 


Prescribe Genoptic: 
The gentamicin promoted to 
ophthalmologists only. * 


1. Gordon, D.M. Gentamicin sulfate in external eye 
infections. Amer J Ophthalmol 69(2):300-306, 1970. 


Genoptic™ (gentamicin sulfate U.S.P.) Sterile Ophthalmic Solution — S.0.P® Sterile Ophthalmic Ointment. Each ml 
or aam contains gentamicin sulfate equivalent to 3.0 mg gentamicin. i i i 
DESCRIPTION: Gentamicin sulfate is a water-soluble antibiotic of the mulis coside group active against a wide 
variety of pathogenic gram-negative and gram- ositive bacteria. GENOPTIC Sterile Ophthalmic Solution is a sterile, 
aqueous solution buffered to approximately pH 7 for use in the eye. Each mi contains gentamicin sulfate (equiva- 
lent to 3.0 mg gentamicin), disodium phosphate, monosodium phosphate, sodium chloride, and benzalkonium 
chloride as a preservative. GENOPTIC S.0.P.* Ophthalmic Ointment is a sterile ointment, each gram conteining genta- 
micin sulfate (equivalent to 3.0 m PAE in a bland base of white petrolatum, with methylparaben and 
propylparaben as preservatives. INDICATIONS: GENOPTIC Sterile Ophthalmic Solution and Ointment are indicated in 
the topical treatment of infections of the external eye and its adnexa caused by susceptible bacteria. Such infec- 
tions embrace conjunctivitis, keratitis and keratoconjunctivitis, corneal ulcers, blepharitis and blepharocon- 
unctivitis, acute meibomianitis, and dacreo cae M. CONTRAINDICATIONS: GENOPTIC Sterile Ophthalmic Solution and 
intment are contraindicated in patients with known hypersensitivity to any of the components WARNINGS: 
GENOPTIC Sterile Ophthalmic Solution is not for injection. It should never be injected subconjunctivally, nor should it 
be directly introduced into the anterior chamber of the eye. PRECAUTIONS: Prolonged use of topical antibiotics 
may give rise to overgrowth of nonsusceptible organisms, such as fungi. Should this occur, or if irritation-or 
hypersensitivity to any component of the drug develops, discontinue use of the preparation and institute appro- 
piate therapy. Ophthalmic ointments may retard corneal healing. ADVERSE REACTIONS: Transient irritation has 
een reported with the use of GENOPTIC Sterile Ophthalmic Solution. ccasional burning or stinging m ANE 










the use of GENOPTIC S.0.P.* Sterile Ophthalmic Ointment. DOSAGE AND ADMINISTRATION: GENOPTIC Qt 
Solution: Instill one or two drops into the affected eye ever four hours. In severe infection 
increased to as much as two drops once every hour. GENOPTIC S.0.P.* Sterile Ophthalmic Qintme 
amount to the affected eye two to three times a day. HOW SUPPLIED: GENOPTIC Sterile Ophthalmic 
able in5 ml plastic dropper bottles. Store away from heat. GENOPTIC S.0.P.* Sterile Ophthalmic Oint 
in 3.5 gm tubes. Store away from heat. 
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A New World of Precision Optics. 
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transformer system which 
automatically shuts off 
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today. Or contact us at 
Topcon. 
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Steady, regulated release with 
A lower-peak blood levels 
can improve patient comfort 


With the regulated release of drug and lower peak levels 
provided by DIAMOX SEQUELS, 
side effects have been diminished in many patients? 
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2. Lichter PR. et al: Am. J. Ophthalmology 85:495, 1978. 


Indications: Tablets and Parenteral only: For adjunctive 
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order to ‘ower intraocular pressure. 


Contraindications: When sodium and/or potassium serum 
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dysfunction, suprarenal gland failure and hyperchloremic 
acidosis. Long-term use in chronic noncongestive angle clo- 
sure glauccma. 


Warning: Aithough teratogenic and embryocidal effects dem- 
onstrated in mice at more than ten times the equivalent 
therapeutic doses have not been evidenced in humans, do not 
use DIAMOX in pregnancy, especially during the first trimester, 


"ange expected benefits outweigh these potential adverse 
effects. 


Precautions: Increasing the dose may increase drowsiness 
and paresthesia and decrease diuresis. Adverse reactions 
common to ail sulfonamide derivatives may occur: fever, rash, 
crystalluria, renal calculus, bone marrow depression, throm- 
bocytopenic purpura, hemolytic anemia, leukopenia, pan- 
cytopenia, agranulocytosis. Early detection is advised and if 
such occur, discontinue drug and institute appropriate therapy. 


Adverse Reactions: Short-term therapy; (minimal) pares- 
thesias, particularly a “tingling” feeling in the extremities; some 
loss of appetite, polyuria, drowsiness, confusion. Long-term 
therapy: An acidotic state may supervene usually corrected by 
bicarbonate. Transient myopia. Other: (occasional) urticaria, 
melena, hematuria, glycosuria, hepatic insufficiency, flaccid 
paralysis, convulsions. 


equ LEDERLE LABORATORIES, A Division of American Cyanamid Company, Wayne, New Jersey 07470 


© Lederle Laboratories, 1980 235-0 
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FACULTY: 

M. Albom, M.D. J. Hagedoorn, Ph.D. 
M. Baskin, M.D. S. Hecht, M.D. 

R. Coburn, M.D. L. Herman, Ph.D. 
N. Cousins, Esq. A. Messina, M.D. 
M. Dunn, M.D. N. Pastorek, M.D. 
H. Gould, M.D. E. Wiggs, M.D. 

M. Guibor, C.0. D. Wolfley, M.D. 

P. Guibor, M.D. and others. 









Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 













Clip and mail with registration fee: 


May 13-16, 1981 
Registration $650.00 





The Joint Commission on Allied Health Personne 
in Ophthalmology 


YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant in Ophthalmology! 
CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthaimic Assistant, Ophthalmic Technician and Ophthalmic 
Technologist. The performance test for Ophthalmic Technologists is given in November at the annual meeting of the Jcint 
Commission on Allied Health Personnel in Ophthalmology. Help your assistant to participate in this program sponsored by 
physicians representing all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION 
Applications for the Certification Examinations must be received by May 1st. 


JCAHPO does not discriminate on IN OPHTHALMOLOGY 


the basis of race, color, national origin, 
age, sex, handicap 
or marital status. 


| New Bork Medical College-Westchester County Medical Center 


OCULOPLASTIC SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT I) 
May 13-16, 1981 SUBJECTS: 





OCULOPLASTIC REGISTRATION FORM 



























(circle one) 


Make check payable: The Oculoplastic Foundation, Inc. 
OCULOPLASTIC COURSE 


Name ol. Y as R 

Address . E 2 N 

ay SS a [e ri MM Ua 
Teeghoté( -- .— ) — a LOS ptu 
Specialty: Ophth—ENT—Plastic—Derm 


INCORPORATED 1969 


Semi-Annual Cadaver Courses 













v. 















JOINT COMMISSION 
ON ALLIED HEALTH PERSONNEL 


1575 University Avenue 
St. Paul, Minnesota 55104 









of the 


Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 
Fractures, Orbital Tumors and Chemosurgery. . 


SPECIAL FEATURES: 

Live Surgical Demonstration Video 
Video Tape Surgery and Cadaver Dissections 

Film and Lectures 

PARTICIPANT'S CADAVER FOR PRACTICAL SURGICAL DISSECTIONS 
Course Outlines, Manuscripts, Materials 

Sutures & Needles Courtesy 

Scheduled Transportation Motel to Medical Center (15 min.) 

e Banquet & Daily Luncheons included 
















FUTURE MEETINGS 


June 3-6, 1981 
Boston Lacrimal Course 
Salt Lake City, Utah 














November 11-14, 1981 
Oculoplastic Surgical Dissection Course 
New York, New York 
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^... The difficulty of getting some of these drugs 
into suspension...could result in a lower concentration of 
corticosteroid delivered to the site of inflammation. . ." 


4 
"(| 
4 
Apt L, etal: Patient compliance with use of topical i 
ophthalmic corticosteroid suspensions. 4 


AJO 87: 210-214, 1979. 


Attempting to anticipate actual delivered concen- Forte leaves no annoying, gummy lid residue 


tration of ocular steroid suspensions is a little like so often seen with suspension products. 1 
predicting the future with a crystal ball. Apt and 
his associates concluded that whether or not So, if ycu are treating a deep-seated inflam- 1 
petients shook ocular steroid suspensions, mation such as iritis or uveitis, prescribe clear 1 
the labeled concentration was not likely to be Inflamase Forte for effective, potent anti-inflam- 
delivered to the site of inflammation. matory activity. Milder and more superficial 
conditions respond to Inflamase? (prednisolone A 
In sharp contrast, Inflamase® Forte (predniso- sodium »hosphate) 4%. 4 
lone sodium phosphate) 1% the clear ophthalmic J 
solution requires no shaking, and it will always When it comes to ocular steroid concentra- 3 
_ deliver 100% of its labeled concentration... tion, Inflamase Forte gives you a clear look into ] 
` clear drop after clear drop. Further, Inflamase the future. d 


Inflamase® Forte The Clear Solution 


(prednisolone sodium phospaate) 196 : 


Inflamase? Forte and Inflamase® are now available in 10ml sizes! 
(prednisolone sodium phosphate) 


INFLAMASE* (PREBNISOLONE SODIUM PHOSPHATE) '4?6 OPHTHALMIC SOLUTION INFLAMASE* FORTE (PREDNISOLONE SODIUM PHOSPHATE) 1% OPHTHALMIC SOLUTION ACTION: Inhibition of inflammatory 
response to Inciting agents of mechanical. chemical or immunological nature. No generally accepted explanation of this steroid property has been advanced. INDICATIONS: Steroid responsive inflammatory conditions 
of.the palpebral and bulbar conjunctiva, cornea, and anterior segment of the globe, such as allergic conjunctivitis, acne rosacea, superficial punctate keratitis, herpes zoster keratitis, iritis, cyclitis, selected infective 
conjunctivitis, wher the inherent hazard of steroid use is accepted to obtain an advisable diminution in edema and inflammation, zorneal injury from chemical, radiation, or thermal burns, or penetration of foreign 
bodies Inflamase Forte ophthalmic solution is recommended for moderate to severe inflammations, particularly when unusually rapid control is desired. In stubborn cases of anterior segment eye disease, systemic A 
adrenocortical hormone therapy may be required. When the deeper ocular structures are involved, systemic therapy is necessary. GONTRAINDICATIONS: Acute superficial herpes simplex keratitis, fungal diseases of 
gcular structures, vaccinia, varicella anc most other viral diseases of the cornea and conjunctiva, tuberculosis of the eye, hypersensitivity to a component of this medication. WARNING: Employment of steroid 
v... medicajion in Me treatment of stromal hemes simplex keratitis requires great caution. frequent slit-lamp microscopy is mandatory. ?relonged use may result in glaucoma, damage to the optic nerve, defects in visual 
acuity and fields of vision, posterior subcapsular cataract formation, or may aid in the establishment of secondary ocular infections ‘rom pathogens liberated from ocular tissues. In those diseases causing thinning of 
the cornea or sciera perforation has been-«nown to occur with the use of topical steroids. Acute purulent untreated infection of the aye may be masked or activity enhanced by presence of steroid medication. Topical 4 
Aon ed in mustard gas keratitis and Sjogren's keratoconjunctivitis. Safety of intensive or protracted use of topizal steroids during pregnancy has not been substantiated. If irritation persists or 





develops, nt shauid be advised to discontinue use and consult prescribing physician. PRECAUTIONS: As fungal infections of the cornea are particularly prone to develop M 
i Coincicentally Meth long-term local steroic-applications, fungus invasion must be suspected in any persistent corneal ulceration were a steroid has been used or is in use & 7 

Intraocular pressuresshould be checked frequently. These products are sterile when packaged. To prevent contaminating the droppe tip and solution, care should be taken no: O O e "VI SIOn 

to touc the evelids or surrounding area with the dropper tip of the bottle. Keep bottle tightly closed when not in use. Protect fem light. STORE AT CONTROLLED ROOM 2 

TEMPERATOR: (59°F-86°F). ADVERSE REACTIONS: Glaucoma with optic nerve damage, visual acuity and field defects, posterior subcapsular cataract formation, secondary 3 

ocular niettions Irom pathogens liberated Irom ocular tissues, perforation of the globe. DOSAGE AND ADMINISTRATION: Initially, 1 st 2 drops placed in conjunctival sac every CooperVision Pharmaceuticals Inc. " 


hour during the day «nd every two hours during the night until improvement occurs. Thereafter, 1 or 2 drops, two to four times daily. HS eiaa Puerto Rico 00753 USA 
©CooperVision Pharmaceuticals Inc. 1981 80-5-0510 
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Form follows function. 
Comfort, precision and 
confidence are the 
results. 


Keratometer Arm, 
spring-balanced for effortless 
positioning, includes positive 
locking mechanism. 


Slit Lamp Arm is motor 
driven with switch 
conveniently located in the 
arm itself. 


Overhead Lamp 
includes dimmer control 
located in main console. 


Refractor Arm rotates 
through 360° and includes 
positive locking mechanism. 


Well Modules include 
quick disconnects for voltage 
hook-ups and automatic 
recharging for battery 
powered 
instruments. 


interchangeable 
Panels permit selection of 
ten designer colors to match 
office decor. 


Chair Back is 


anatomically correct to assure 
maximum patient comfcrt. 


360° Rotation permits 
selection of all practical 
working positions. 





Arm Rests are 
comfortably contoured. Raise 
and rotate for ease of patient 
entry and exit. 


Chair Elevation is 
smoothly, precisely controlled 
by state-of-the-art electro- 
mechanical components. 


Dual Panel Controls 
permit simple. smooth and 
reliable chair Operation, with 
full recline return switching 
automatically. 


Headrest is contoured 
and articulated to help assure 
steady positioning for fast, 
accurate examinations. 


Chair Locking 
mechanism can be easily 
operated from either side 
while sitting or standing. 


Interchangeable 
Naugahyde° components 
are available in ten designer 
colors to match office decor. 


The Bausch & Lomb 
Accu-Chart™ Projector 
gives you remote, fingertip 
control of standard tests 
for acuity: EERE go 
astigmatism 
and muscle 

balance. 


Bausch & Lomb 
Refractor 

gives you single 
hand control in 
nearly every operation. 
Unmatched convenience, 
especially during retinoscopy. 


The Bausch & Lomb 
Keratometer 

lets you measure corneal 
Curvature objectively ... in 
less than one minute! 


T TN " 
fà TF n 14 *X M. 
me Er i Ta ' 


When it comes to Ophthalmic 
Instruments, the world comes 
to Bausch & Lomb. In a word, 
“professional.” 


Write or call today for 
free catalog. 


BAUSCH & LOMB 
Scientific Optical Products Division 


Rochester, N.Y 14602 USA 
716-338-6000 TWX 510-253-6189 
TELEX 97-8231. CABLE BAUSCH & LOMB 





Light Bright 


This truly light bright, light weight, balanced ophthalmoscope pro- 


vides the ultimate in wearing comfort for the examiner — in his of- 
fice, on rounds, in the operating room. Its cold light halogen light 
source runs cool, provides true colors and exceptional bright- 

] ness. Pupillary distance settings are positive. 


The examiner may use this versatile scope with a table or 
wall mounted transformer, or rechargeable nickel cadmium 
battery pack on belt clip for portability. Dust sealed op- 

tics are shock mounted to withstand rugged use. Clin- 

itex lamp is pre-focused, centers automatically, and 

can be changed without tools. 


The instrument, complete with AC and DC power 
supplies, filters, dual teaching/observation mir- 
ror, scleral depressor, and fundus charts, 

can be stored and carried in a cushion- 

ed attache case. 


clinitex division 
cooper medical devices corp. 


183 Newbury Street 
Danvers, MA 01923 U.S.A. 
Phone: 617-774-0415 
cable clinitex/danvers 
telex 6817116 CLNTX UW 
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Att-active figures usually demand sacrifice. But with the 
AMSCO/Lombart PRN Pricing Plan for contact lenses, you won't 
have to give up patient care or product quality for a 
more attractive bottom line. In fact, the more you indulge, 


| the better your figures will be. 


E . ' à FE ED es ee ee ee ee MED SG D AAA 
Coming back for seconds E Nail AINES E Ed PRN-AO 


Unlike ether pricing plans, we don't charge you for a F.O. Box 1693, Norfelk, Virginia 23501 
second lens by including it in the initial purchase price. You Suo how PRN Pricing can help get my practice into 
b ay only Á w what you need. ..new patient lenses are only $16.00 O Please send me more information about PRN Pricing. 
for standard and $18.00 for ultra thin, and replacement lenses [Please send me information on AMSCO/Lombart 
are half price at $8.0) and $9.00. 


Lenses' complete line of hard lenses. 
Trim your paper work 


[.] Please have a representative call. 
Because PRN requires no complicated record-keeping, it 

helps you save your most valuable resource: time. We've even 

Pricing Plans Typicsi Fist voar Coarer Paroni | Made insurance easier. AMSOF® 

T] lenses are the only soft lenses 

mm vemm"  R.L.Linsures without a deductible. 
Let us send you all the 
Ce—L |o. amazing details on PRN. With its 

——- quality, service and value, more 
and more people will be giving 
you the eye. That's what happens 
to those with attractive figures! 


oS ENSE VEN 0 Zip 
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Teleplione a ns san RET 
Call toll-free: (800) 446-8301 * (800) 582-8178 (in Virginia) 


9E" - 
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AMSCO 


LOMBART LENSES 
Division of American Sterilizer Company 
Manufactured for quality, priced for value 
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Systemize your 
patient flow. 

The Microprocessor 
Call System 
automatically 
sequences your 
patient and office flow 
with a simple system 
of blinking lights. 

Its memory stores the 
order in which patients 
have been placed 
in examining and 


Micro 
Call 








PEDIATRIC 
OPHTHALMOLOGIST 


University of Michigan, full-time 
faculty position, assistant or asso- 
ciate professor level. Training in 
ophthalmology and fellowship in 
pediatric ophthalmology required. 
Opportunity for clinical and labo- 


ratory research, resident and stu- 
dent teaching, clinical practice. 


Contact Paul R. Lichter, M.D., 
Department of Ophthalmology, 
University Hospital, Parkview 004, 
Ann Arbor, Michigan 48109. The 
University of Michigan is a non- 
discriminatory, affirmative action 
employer. 


You'll never lose a patient again. 





7 "The first and only 






divel 'Sati onics INC. 456 Parkway * Broomall, PA 19008 * 215/356-3995 * 215/356-3128 





treatment roems, sc a 
light blinks outside 
the room of the 
| patient who is to be 
| seen next. Easy to 
| operate and easily 
installed in new or 

RESET 

* 
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existing offices, the 
Microprocessor Call 
System can fine tune 
your practice! Contact 
Diversatronics today 
for complete details. 











oprocessor 
tem 








RUSH MEDICAL COLLEGE 
AND 
GRANT HOSPITAL 
present 


AN INTERNATIONAL OCULAR 
SURGERY SYMPOSIUM 


Extracapsular Cataract Surgery 
Posterior Chamber Intraocular Lens 
Keratophakia and Keratomileusis 
Radial Keratotomy 


May 24-25 1981 
Chicago, Illinois 
featuring 

Bogota, Columbia 
Santa Fe, NM 
Moscow, USSR 
St. Louis, MO 
Miami, FL 


Jose Barraquer, M.D. 

Leo Bores, M.D. 
Svyatoslav Fyodorov, M.D. 
Michael Korey, M.D. 
Harold Sawelson, M.D. 
John Sheets, M.D. 

C. William Simcoe, M.D. 
Richard A. Villasenor Los Angeles, CA 
Robert Welsh, M.D. Miami, FL 


Rush Medical College and Grant Hospital Faculty 
William Deutsch, M.D. Michael Rosenberg, M.D. 
Raymond Petkus, M.D. Manuel Stillerman, M.D. 


Course Directors 
Andrew Lewicky, M.D. 
Osvaldo Lopez, M.D. 


A limited enrollment practical workshop on planned extracapsular cataract surgery and posterior chamber 
intraocular lens insertion will be held at Grant Hospital on May 26, 1981. 


For more information, contact: 


Jamie Umfred 
University Office of Continuing Education 
Rush-Presbyterian-St. Luke's Medical Center 
600 South Paulina Street 
Chicago, IL 60612 
(312) 942-7095 


Computer Control of ` 
your Manual Perimeter 


s 
s 


|| HOUSE OF VISION, INSTRUMENT CO. 





sayıor visual rieias rrogrammer 


This New Accessory features ... 









COMPUTER GUIDANCE Permits better utilization of your staff's time. Specially trained 
technicians’ costly time is no longer required on routine tests. 


PRE-PROGRAMMED Optimizes patient flow by providing efficient patient screen- 
TESTS — BASIC, ing. 

GLAUCOMA & EXTENDED 

COMPUTER ASSISTED Assures standardized, repeatable examinations year after 
STATIC AND KINETIC year and patient after patient independent of the operator. 
TESTING 


ELECTRONICALLY Easy one hand operation. Provides reproducable silent, 

GUIDED CURSOR automatic presentation of stimuli to the patient. 

PRE-PRINTED Easy to understand and complete to provide a reliable 

RECORD PAPER medical record. Data applies directly to full field develop- 
ment. 

LOW COST ACCESSORY Attaches to already existing and accepted instruments. Less 
capital required to become up-to-date. 


TOLL FREE (800) 323-7207 IN ILLINOIS: (800) 942-1598 
1980 University Lane / Lisle, Illinois 60532 / Phone (312) 960-5880 





H HOUSE OF VISION INSTRUMENT CO. 
SALES & SERVICE CENTERS 


ANNAPOLIS-BALTIMORE (301) 987-4820 DES MOINES (515) 967-5611 OKLAHOMA CITY (405) 324-071: 
ATLANTA (404) 482-9511 DETROIT (313) 525-6446 ORLANDO (305) 862-1864 
BOSTON (617) 961-2020 HOUSTON (713) 820-5272 PITTSBURGH (412) 281-6615 
CHICAGO (312) 960-5880 LOS ANGELES (213) 749-5188 PORTLAND (503) 761-1241 
CINCINNATI (513) 381-0320 MILWAUKEE (414) 276-0476 SAN FRANCISCO (415) 924-622 
CLEVELAND (216) 442-4999 MINNEAPOLIS (612) 335-6818 ST. LOUIS (314) 231-6395 
DALLAS (214) 231-7344 NEW YORK (201) 779-8787 


CJ Please send me a Brochure and Free Information. 
O Have a representative call to arrange a demonstration. 
O My present perimeter is: 
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The Lamp 


That's More Than Light 


New ...a lighter, more compact, and easy to 
use slit-lamp from Kowa. Atless than 2 pounds 
in weight, it gees wherever you go: bedside, 
clinic, office or into the O.R. With a stereo- 
scopic optical system of 10x and 15x magnifica- 
tions, three slit widths can be selected and spot 
illumination is bright and sharp. An ON/OFF 
switch on the grip turns on the illumination 


when you raise the slit-lamp and turns off when 
you put it back on the hanger rack. The power 
supply is built-in the hanger rack base. 


For complete details and specifications on 
Kowa’s SL-5 Slit-Lamp and other optical prod- 
ucts fer the medical profession write or call 
today. 


KOWA SL-5 Portable Slit-Lamp Microscope 


FEATURES: 

9 Completely portable . . . can be used 
in any patient posture. Available 
with optional chin rest. 

Bright, sharp image . . . magnification 
changed by interchanging eyepieces. 
Three slit widths: 0.1, 0.2, 

and 0.8mm, plus 10mm¢ spot. 
Reticles in both oculars. 

Built-in blue filter inserted at 

the press of a lever. 

Available with optional 

shoulder battery pack. 





Actual Size 


Be. 
Designed by: 


Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 


MACHEMER 


AUTOCLAVABLE 
INFUSION 
CONTACT LENS 


The lens was designed to be used with the ‘ja 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagulation, 
and for office examinations. 


Attaches directly to infusion supply; 
syringe; or Clinitex infusion manifold, 
| which provides controlled infusion 
A flow, drip or steady stream. 


Lens diameter 9.8mm; weight 3 gr., 7% gr. w/hose: 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 





Autoclavable Scratch Resistant Quartz Lens 


CLINITEX division of cooper medical devices corp. 
183 Newbury St. 
Danvers, MA 01923 


Map oue ie mio es = Tal. 


Address 
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HENRY FORD HOSPITAL 






OPHTHALMOLOGY 
ALUMNI AND FACULTY 


PRESENT 


TWO DAYS OF CURRENT 
AND CONTROVERSIAL SUBJECTS 


JUNE 12-13, 1981 


CATEGORY | CME CREDITS 


Registration: 
$125 For Practicing Physicians 


For Information/Registration, Contact 


Ray Dixon, M.D. 
Henry Ford Hospital 
Dept. of Ophthalmology 
2799 W. Grand Blvd. 
Detroit, MI 48202 


Ph: 1-313-876-3229 









INTRAOCULAR MICROSURGERY 
COURSE AND WORKSHOP 
CHICAGO, ILLINOIS 
APRIL 24, 25, 1981 





OCUTOME 
AMONG THE FACULTY 

Thomas Aaberg, M.D. 
Milwaukee 

Alan Axelrod, M.D. 
Chicago 

Lee Jampol, M.D. 
Chicago 

Ronald Michels, M.D. 
Baltimore 


Mylan Van Newkirk, M.D. 


Scottsbluff, NB 
Joel Sugar, M.D. 
Chicago 
David Vastine, M.D. 
San Francisco 


FRAGMATOME 
INSTRUCTIONAL METHOI 
Lectures/discussions 
Anterior segment surg 
Extracapsular:. Surger 
Pars plana surgery 
Animal eye workshop 
Videotapes 
FOR INFORMATION CON 
COURSE REGISTRAR 
Cindy Sandah. RN 
2900 N. Lake Shore [ 
Manor Buildirz Suite 
Chicago, lllincis 6065 
Course Fee: $850.00 
COURSE DIRECTORS . 
Charles Vygantas, M.E 
George Wyhinw, M.D. 


Chicaon 





ntroducing The New 


Dioptron Nova 
Ever since Coherent first offerec 
the benefits of autorefraction there 
has been a need to make these 
benefits available to every doctor. 
The Dioptron Nova is the answer 
to that need. 


Versatility And Economy For 
Maximum Office Flexibility 
The Dioptron Nova is as Toro To] 0 
ical in size as it is in price. Nova’s 
ability to be placed on a table or 
pole mounted gives you the choice 


of locating it practically anywhere 
in your office. 


Fast, Simple Operation 
Nova's simple operation allows 
your technician to take fast, reli- 
able patient readings with clinicall 
proven accuracy. 


Unsurpassed Accuracy With 
Difficult-To-Treat Patients 
What's more, the Nova inspires a 
high level of confidence—often 
permitting subjective accuracy 
with objective refraction of 
aphakics, geriatrics, pediatrics and 
IOL patients. 


Special Features For 
Your Practice 


e A digital readout for quick results. 
bd EWI! e A special vertex button for spec- 
* tacle and contact lens over- 


refraction. 

e A printer for patient records 
(optional). 

e An interface for computer 


Dd) [@) > communications (optional). 
TRON e And much, much more. 
® The Benefits of the Highest 
Quality Autorefraction For 
NOVA Any Practice 
^6 Whether you choose the econom- 


ical Dioptron Nova, or the more 

L e advanced Dioptron Ultima, you 
Diagnostic Eye Computer. can be assured of one thing: 
Coherent’s commitment to 
QUALITY. 

To obtain IMMEDIATE 

DELIVERY call Coherent toll-free 
at 800/227-1914 or call collect, 


Un SU rpassed 415/858-2250. 
Accuracy mE eo COHERENT 
conom ICQ ^ Applying Advanced Technology Tc Medicine. 










DIOPTRON M 
ULTIMA. 


Diagnostic Eye Computer. 


The World's *41 
Clinically Proven 
Autorefractor. 





linically Proven For T 

Results You Want. 
The Dioptron Ultima is backed 
more than seven years clinical 
experience and used by over 2,( 
doctors. The results have incred 
both doctor and patient confi- 
dence. The Dioptron makes ob 
tive refraction of both routine 
and pathologic patients easier ą 
simpler than ever. 


Sophisticated Enough 

To Be Simple. 

The Dioptron Ultima features o 
button, one-result performance 
completely automatic from sta 
finish. 


Designed For The 
Demanding Practice. 

The Dioptron Ultima Diagnostiq 
Eye Computer was designed to 
meet the needs of the most 
demanding practice with featurg 
such as the exclusive PathAlert' 
System—an early warning syste 
that may identify possible 
pathology. 


The Benefits Of The Highe 
Quality Autorefraction 
System. 

The Dioptron Ultima's unsurpas 
accuracy guarantees the kind of 
performance that is essential to 
your practice. No other autore- 
fractor—objective or subjective 
provides you with better results 
than the Dioptron—and we have 
the clinical data to prove it. 


How to Obtain Dioptron’s 
Benefits. 

For more information about 
how you can begin offering the 
benefits of superior patient care 
with the unsurpassed accuracy 4 
the Dioptron Ultima call Cohere 
toll-free at 800/227-1914. In Cali- 
fornia, Alaska, and Hawaii, call 
collect, 415/858-2250 or write to 
Coherent Medical Division, 3270 
West Bayshore Road, Box 10122 
Palo Alto, CA 94303. 


© COHEREN 
MEDICAL DIVISION 
Applying Advanced Technology To Medic 


poem -— A Tamous rITSt. 


the Wright Brothers 
create the age of flig 





Another tamous first — 


. Vasocon-A, the number one 

. antihistamine /decongestant; for 
the treatment of allergic conjunctivitis' 
...and its number one complaint, itching. 


Long before the Wright Brothers and their 
“famous first)’ there was allergic conjunc- 
tivitis; a Common ocular condition that's 
still with us. Now, fortunately, there’s 
another ‘‘famous first!’ Vasocon-A the 
leading topical antihistamine/decon- 
gestant. Vasocon-A provides rapid relief of 
itching ..the number one complaint 
associated with allergic conjunctivitis... 
while it clears Ocular redness and irritation 
quickly. 


And with VasoconA your patients won't be 
annoyec with an uncomfortable residue on 
their lids. Further, Vasocon-A avoids the 
serious side effects that may be encoun- 
tered with the prolonged use of ocular | 
steroids ' VASOCON-A — 


OPWTHALMC SOLUTION | ent 
So, thats why Vasocon-A is a “famous 
first’... he number one ocular antihista- 
mine/decongestant, for the treatment of [Raa T ra 
allergic conjunctivitis and its number one Eee rit a s 
complaint, itching. Prescribe the first 9 eae 3 | 
choice of ophthalmologists... Vasocon-A. 


tere eee eee 





Vasocon-A 


(naphazokne HC! 0.05%, antazoline phosphate 0.5%) 







“INDICATIONS: Basedon a review of a related combination of drugs by the National Academy of Sciences - National Research Council and/or other infomation, FDA has classified the indi- 
gations as follows: "Possibly" effective: For relief of ocular irritation and/or congestion or for the treatment of allergic, inflammatory, or infectious ocular conditions. Final classification of the 
less-than-effectve indication requires turther investigation. 


ONTRAINDICATIONS: Hypersensitivity to one or more of the components of this preperation. WARNING: Do not use in presence of narrow angle glaucoma PRECAUTIONS: This 
eparaticn shculd be used only with caution in the presence of hypertension, cardiac irregularities or hyperglycemia (diabetes). This product is steriie when packaged. To prevent con- 
tamhinating the cropper tip and solution, care should be taken not to touch the eyelids or surrounding area with the dropper tip of the bottle. Keep bottle 


lightly closed wen not in use. Protect from light. ADVERSE REACTIONS: The following adverse reactions may occur: Pupillary dilation, increase in in- V +} 


Iraocular pressure, systemic effects due to absorption (i.e., hypertension, cardiac irregularities, hyperglycemia). DOSAGE: One or two drops instilled in O 
Coope 






each eye every : or 4 hours or less frequently, as required to relieve symptoms. CAUTION: Federal law prohibits dispensing without prescription. HOW 
SUPPLIED: 15 mi dropper-tip plastic squeeze bottle. tUse with caution in patients with cardiac irregularities, hypertension or hyperglycemia. CooperVision Pi idee ine. 
ox 367 


€ CoeMfvisioN "HARMAGCEUTICALS INC. 1981 80-5-0496 San German. Puerto Rico 00753 USA 
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NEURO-OPHTHALMOLOGY TAPES 


by 
J. Lawton Smith, M.D. 


Doctor, are those “DKA’s” (doctor killin’ abbreviations) getting to you in the 
journals these days? Do you feel like you need a helper to keep those killer cells 
from getting to your bursa of Fabricius cells? Then—subscribe NOW to 
NEURO-OPHTHALMOLOGY TAPES! SAVE TIME! LEARN IN YOUR CAR! GET 
CATEGORY 1 CME CREDITS while you stay at HOME, and avoid those costly trips 
out of the office! Listen to fresh personal interviews with such BIG DOGS as 
Dr. Norman J. Schatz—Dr. J.D.M. Gass—Dr. Shirley Wray—Dr. Simmons Lessell— 
Dr. William F. Hoyt, plus comments from your interlocutor, Dr. J. Lawton 
Smith. 


Rush a check now for $150 made out to “Neuro-ophthalmology Tapes" to 
Neuro-ophthalmology Tapes, 9820 SW 62 Court, Miami, Fla. 33156, USA. You will 
receive all of volume IIl (June 1980 through May 1981) tapes, a nice notebook to 
hold them, a tape for each month of the year, and a handout with each tape with 
pertinent references and two category 1 CME questions. The fee is $120 for 
residents and $175 for libraries and for subscribers outside continental U.S. This 
audiojournal is aimed 100% at the clinician who comes home tired in the 
evening, and yet not only wants to learn something to help him in the office, but 
would like to even enjoy learning a bit to help him remember! The price will go 
up to $175 per annum starting with volume IV, so subscribe now! 


We also have a little book "The Pupil" for $4.50 a copy. The Spanish 
edition—"La Pupila” is $5.00 a copy. Another book “The Optic Nerve" is now on 
sale for $7.50 a copy. The thing to do, folks, is to SUBSCRIBE to NEURO- 
OPHTHALMOLOGY TAPES—so you won't miss a single month. You won't be sorry! 
All orders must be prepaid. Remember—send your order to: Neuro-ophthalmo- 
logy Tapes, 9820 SW 62 Court, Miami, Florida 33156, USA. 


THANKS SO MUCH! 


One diameter (13.8mm), three base curves 9 T RR : 
8.3, 8:6 and 8.9mm) and a centerthicknessofonly —— — TT 
).D6mm. New lenses $18, exchange lenses $9. 
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Fit Your First Three Patient$at Half Price 


AMSCO/Lombart Lenses developed the 
Fit Kit to show you just how easily AMSOFthin" 
lens quality, durability and reproducibility can im- 
prove your thin lens fitting capabilities. 

The Fit Kit contains AMSOFthin lenses in 
all three base curves and a Professional Fitting 
Guide. It costs just $30 ($24 less than the already- 
low single lens price). Plus you can fit your first 
“three patients at half price. 

AMSCO 


Now you can't afford not 

to let us convince you LOMBART LENSES 

of AMSOFthin lens qual- OWionot period INANE Co Ping 
and value. (800) 446-8301- (800) 582-8178 (in Virginia) 





r" 


AMSCO/Lombart Lenses FK- JA 
P.O. Box 1693, Norfolk Virginia 23501 1 


| want to be convinced. 
O Please send me a Fit Kit diagnostic set @ $30. 


O Please send additional information cn AMSOFthin lenses and 
unique PRN Pricing. 


Q Please send information on AMSCOYLombart Lenses’ 
comolete line of hard contact lenses 


Q Please have a representative call. 


Name — —MBÀÀMÁ ee Oe a ee 


Address ————MMÀ—— 
oe e s vii a 3-0 Zip 


Telephone eee 


Offer expires September 30, 1981 
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new Propine 


(dipivefrin HCI) 0.14 





The right direction to effective control of glaucoma 
with fewer side effects. 


The prodrug Propine (dipivefrin HCl): the confidence of an 
established base with the new benefit of fewer side effects. 


Prodrugs are agents which This addition creates a more 
enter the body as one compound lipophilic compound which 

and then are altered into the is absorbed better into the eye — 
active drug through enzymatic 17 times better penetration! 
activity. Propine is a prodrug Once inside, it is converted to 

of epinephrine that differs from epinephrine by enzymes within 
epinephrine by the addition of the eye. This action makes 

two pivalyl side chains. Propine more potent than 


comparable concentrations of 
epinephrine, yet with fewer 
side effects. 





Propine (dipivefrin HC1): better 
penetration with minimal side 
effects. 





Propine (dipivefrin HC1) molecule 
depicting addition of the two 
pivalylside chains. 





Epinephrine: less efficient penetra- 
tion with greater chance of side 
effects. LAUS 


Ihe first prodrug 


for glaucoma therapy. 





Concomitantly with timolol or pilocarpine, or as initial therapy, | 
Propine (dipivefrin HC1) provides: + 














Effective control of IOP Economy 
Therapeutic response com- @ Nearly half the price of equiv- 
parable to 2% pilocarpine q.i.d. alent amounts of timolol... 
Reduces mean pressure 20 an important consideration for 
to 24% fixed income patients. 
Facilitates outflow and decreases 
aqueous production 
Propine (dipivefrin HCl): l 
Fewer side effects t] the right direction for use 4 
epinephrine or pilocarpine E Concomitantly with timolol F 
a 
Fewer Bernal side effects than a Sat perea and pilo- | 
Oy eg ay a te carpine users to Propine a 
a ete ep Shes ie E Initial therapy: effective i. 
S than epinephrine: and safe choice for the new + 
Propine is well-tolerated by glaucoma patient : 
patients with demonstrated 1 
intolerance to epinephrine et 
No miosis as with pilocarpine. md 
i 
Convenient b.i.d. dosage | 
Greater likelihood of patient ^ 
.« compliance 4 
. Easier concomitant use with ! 
timolol b.i.d. dosage 3 
Propine™ (dipivefrin HCl)... | 
another advancement in research and development 
by the leader in ophthalmics. 1 
1. Mandell AS. et al. Dipivalyl epinephrine: A new prodrug in the treatment of glaucoma Ophthalmology 1978 
Mar;85(3 :268-275. 4 


2. Kohn AN.st al.Clinieal comparison of dipivalyl epinephrine and epinephrine in the treatment of glaucoma. 
° Am J Ophthalmol 1979;87:196-201. 
3. Kass MA. st al. Dipivefrin and epinephrine treatment of elevated intraocular pressure: a comparative study. 
® Arch Oph-nalmol 1979 Oct;97(10):1865-1866. 
*4* Allergan Meport Series No. 168, 1980. 
5. Allergan Meport Series No. 169, 1980. 
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Propine" (dipivefrin HCl)... 
another advancement in 
research and development 

by the leader in ophthalmics. 


Propine™ (dipivefrin hydrochloride] sterile ophthalmic solution 


CONTAINS: Dipivefrin HCI*. .0.1% with: benzalkonium chloride 0.004%; edetate disodium, mannitol; sodium 
chloride; sodium metabisulfite; hydrochloric acid to adjust pH and purified water. *Licensed under 
U.S. Patent Nos. 3.839.584 and 3,809,714. INDICATIONS: Propine™ (dipivefrin HCI) is indicated as initial 
therapy for the control of intraocular pressure in chronic open-angle glaucoma. Patients responding 
inadequately to other antiglaucoma therapy may respond to addition of Propine. In controlled and open 
label studies of glaucoma, Propine demonstrated a statistically significant intraocular pressure-lowering 
effect. Patients using Propine twice daily in studies with mean durations of 76-146 days experienced mean 
pressure reductions ranging from 20-24%. Therapeutic response to Propine twice daily is somewhat less 
than 2% epinephrine twice daily. Controlled studies showed statistically significant differences in lowering 
of intraocular pressure between Propine and 2% epinephrine. In controlled studies in patients with a 
history of epinephrine intolerance, only 3% of patients treated with Propine exhibited intolerance, while 
55% of those treated with epinephrine again developed an intolerance. Therapeutic response to Propine 
twice daily therapy is comparable to 2% pilocarpine 4 times daily. In controlled clinical studies comparin 

Propine and 2% pilocarpine, there were no statistically significant differences in the maintenance of IO 

levels for the two medications. Propine does not produce miosis or accommodative spasm which 
cholinergic agents are known to produce. The blurred vision and night blindness often associated with 
miotic agents are not present with Propine therapy. Patients with cataracts avoid the inability to see 
around lenticular opacities caused by constricted pupil. CONTRAINDICATIONS: Propine™ should not be used 
in patients with narrow angles since any dilation of the pupil may predispose the patient to an attack of 
angle-closure glaucoma. This product is contraindicated in patients who are hypersensitive to any of its 
components. PRECAUTIONS: Aphakic Patients. Macular edema has been shown to occur in up to 30% of 
aphakic patients treated with epinephrine. Discontinuation of epinephrine generally results in reversal of 
the maculopathy. Pregnancy Category B. Reproduction studies have been performed in rats and rabbits at 
daily oral doses up to 10 mg/kg body weight (5 mg/kg in teratogenicity studies), and have revealed no 
evidence of impaired fertility or harm to the fetus due to dipivefrin HCI. There are, however, no adequate 
and well-controlled studies in pregnant women. Because animal reproduction studies are not always 
predictive of human response, this drug should be used during pregnancy only if clearly needed. Nursing 
Mothers. It is not known whether this drug is excreted in human milk. Because many drugs are excreted in 
human milk, caution should be exercised when Propine is administered to a nursing woman. Usage in 
Children. Clinical studies for safety and efficacy in children have not been done. Animal Studies. Rabbit 
studies indicated a dose-related incidence of meibomian gland retention cysts following topical admini- 


stration of both dipivefrin hydrochloride and epinephrine. ADVERSE REACTIONS: Cardiovascular Effects. 


Tachycardia, arrhythmias and hypertension have been reported with ocular administration of epinephrine. 
Local Effects. Burning and stinging was the most frequent side effect reported (6%) with Propine alone. 
Injection was observed in 6.5% of the patients. Epinephrine therapy can lead to adrenochrome deposits in 
the conjunctiva and cornea. HOW SUPPLIED: Propine (dipivefrin HCl) is supplied on prescription only as a 
0.1% sterile solution in plastic dropper bottles in the following size: 10 ml — NDC 0023-0260-10. 


AIlERGAN Pharmaceuticals, Inc. 
Irvine, CA 92713 
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Attention: Handicapped Physicians / 
The St Paul-Ramsey Medical Education and Research 
Foundation is actively involved in a project directed toWe«d 
serving the needs of handicapped physicians. The purpose 
of this project is to form a voluntary group of handicapped 
physicians who will provide information and referral 
services as well as support and advocacy for physicians who 
become handicapped. | became multiply handicapped five 
years ago just as | was completing medical school and can 
readily attest to the paucity of information available to this 
unique population. Existing rehabilitation programs are 
simply not equipped to deal with the situation. 

The biggest problem we are encountering is that of 
identification. It is currently estimated that 4% of all 
physicians are not in active practice because of a physically 
handicapping condition and that 25% of these have the 
potential to be rehabilitated into the active practice of 
medicine. In real numbers this constitutes 1% of the 
licensed physicians in this country, or 4,500 physicians. 
Our goal is to identify these physicians and encourage their 
participation. 

As an aid in identification, | ask that all physicians, 
active or inactive, with any type of physical handicap 
contact me at St Paul-Ramsey Medical Education and 
Research Foundation, 640 Jackson St, St Paul, MN 
55101. 


Frank C. Zondlo, MD 
St Paul 


St. Mary's Hospital 
Richmond, Virginia 


RADIAL KERATOTOMY 
- SYMPOSIUM 


Saturday, June: 49, 1981 


Hyatt Richmond e Richmond, Virginia ‘ 


Robert H. Marmer, M.D. 
Atlanta, Georgia 


Leo Bores, M.D. 
Santa Fe, New Mexico 


William Myers, M.D. Robert Meals, LLB 
Detroit, Michigan Atlanta, Georgia 


Ronald A. Schachar, M.D. Leeds E. Katzen, M.D. 
PhD: F.A C.5. F.A.C.S. 
Denison, Texas Baltimore, Maryland 


Subject: Background, Research, Indications, 
Complications, and Controversies of Radial 
Keratotomy in the Treatment of Myopia . 


For information contact: , 9 
Marian Lloyd, Registrar 
Suite 508, 5855 Bremo Road 
Richmond, Virginia 23226 
(804) 288-1654 


Course Directors 

A.D. Sakowski, Jr., M.D. 
Walter E. Bundy, Ill, M.D. 
Registration Fee: $200.00 
AMA Category 1 


VITRECTOMY 
LENS 
SET 





The Eye of Horus 


The origin of today’s prescription symbol "Rx" goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 


DESCRIPTION: VIROPTIC" is the brand name for trifluridine (also 
known as trifluorothymidine, Fa TdR,F3T), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2' -deoxyuridine. 
VIROPTIC sterile opththalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 


CLINICAL PHARMACOLOGY: Irifluridine is a fluorinated pyrimidine 
nucleoside with in vitro and in vivo activity against Herpes simplex virus, 
types | and 2 and vacciniavirus. Some strains of Adenovirus are also 
inhibited tn vitro. 

Intraocular penetration of trifluridine occurs after topical insullation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation mav enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine in 
vitro, 5-carboxy-2' -deoxyuridine was not found in detectable concentra- 
uons within the aqueous humor of the human eye. 

INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal- 
mic Solution, 1% is indicated for the treatment of primary keratocon- 
junctivitis and recurrent epithelial keratitis due to Herpes simplex virus, 
types | and 2. VIROPTIC is also effective in the treatment of epithelial 
keratitis that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicity or hypersensitivity to idoxuridine has 
occurred. In a smaller number of patients found to be resistant to t€ pical 
vidarabine, VIROPTIC was also effective. 

[he clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-controlled 
clinical trials. VIROPTIC has not been shown to be effective in the 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 
keratitis by well-controlled clinical trials. VIROPTIC is not effective 


against bacterial, fungal or chlamydial infections of the cornea or nonviral 
trephic lesions. 

During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 
81 with dendritic and 14 of 16 with geographic ulcers) responded to 
V!ROPTIC therapy as evidenced by complete corneal re-epithelialization 
within the 14 day therapy period. In these controlled studies, 56 of 75 
(75%) patients (49 of 58 with dendritic and 7 of 17 with geographic ulcers) 
responded to idoxuridine therapy. The mean time 
epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 
days) was similar for both therapies. In other clinical studies, VIRCPTIC 
was evaluated in the treatment of Herpes simplex virus keratitis in patients 
who were unresponsive or intolerant to the topical administration of 
idoxuridine or vidarabine. VIROPTIC was effective in 138 of 150 (92%) 
patients (109 of 114 with dendritic and 29 of 36 with geographic ulcers) as 
evidenced by corneal re-epithelialization. The mean time to corneal re- 
epithelialization was 6 days for patients with dendritic ulcers and 12 days 


to corneal re- 


for pauents with geographic ulcers. 

CONTRAINDICATIONS: VIROPTIC brand ‘Irifluridine Ophthalmic 

Soluuon, 1%, is contraindicated for patients who develop hypersensitivity 

reactions or chemical intolerance to trifluridine. 

WARNINGS: The recommended dosage and frequency of administra- 

tion should not be exceeded (see Dosage and Administration) 

PRECAUTIONS: 

General: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% should 
be prescribed only for patients who have a clinical diagnosis of herpetic 
keratitis. > 
VIROPTIC may cause mild local irritation of the conjunctiva and 
cornea when instilled but these effects are usually transient. : 


Although documented in vitro viral resistance to trifluridine has not 


been reported following multiple exposure to VIROPTIC, the [x ssib — 


ity exists of viral resistance dev elopment. 





$ 
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For Topical Treatment of 


Epithelial Keratitis Caused by Herpes Simplex Virus 


. VIROPTIC 


Infiuacine 


OPHTHALMIC SOLUTION, 1% 


STERILE 


9576 of Patients Responded* 


Durin: controlled clinical trials 9596 of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Significantly More Convenient 

* Less frequent applications 

* No middle of the night dosage 

* None of the blurring and inconvenience 
of ointments 


5 to * Drops Daily 

One drop every 2 hours while awake 
until herpetic lesion has completely 
re-epithelialized, then one drop every 4 
hours lor 7 days post-re-epithelialization. 


—————— MÀ! 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential. 
Irifiuridine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clasiogenic activity i: »Vicia faba cells. 

Although the significance of these test results is not clear or fully 

e understood. there exists the possibility that mutagenic agents may cause 
geneuc damage in hamans. 

Oneogenic Potential The oncogenic potential of trifluridine is un- 
known at thes time. The oncogenic potential of trifluridine in rodents is 
being evaluated 

Pregnancy: The drug sould not be prescribed for pregnant women unless 
the potentia! benefit outweigh the potential risks. 

Nursing Mothers: It is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (< 5.0 mg/day), its dilution in body fluids and its extremely 
short half-life (approximately 12 minutes). The drug should not be 
prescribed for nursing mothers unless the potential benefits outweigh 
the potentia: risks. 


ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled climical trials were mild, transient burning or stinging 
upon instillation (4.6%) and palpebral edema (2.8%). Other adverse reac- 
tipns in decreasing order of reported frequency were superficial punctate 
keratopathy, epithelial keratopathy, hypersensitivity reaction, stromal 


«eos irritamon, keratitis sicca, hyperemia, and increased intraocular 


p gsure. 





Welicome 





0 days Sdays after VIROPTIC therapy 


Effective in 138 of 150 patients * 
Unresponsive or Intolerant to 


Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days. respectively. 


*Data on file, Medical Division, Burroughs Wellcome Co. 


OVERDOSAGE: Overdosage by ocular instillation isunlikely because any 
excess solution should be quickly expelled from the cenjunctival sac. 


Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine ina 7.5 ml bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acute oral LDso in the mouse and rat was 4379 mg/kg or 


higher. 

DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two 
hours while awake fer a maximum daily dosage of nine drops until the 
corneal ulcer has completely re-epithelialized. Following re- 
epithelialization, treatment for an additional seven daysof one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended. 


If there are no signs of improvement after seven days of therapy, or 
complete re-epithelialization has not occurred after 14days of therapy, 
other forms of therapy should be considered. Continuous administration 
of VIROPTIC for periods exceeding 21 days should be avoided because of 
potential ocular toxicity. 

HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 
sterile ophthalmic solution in a plastic Drop-Dose* dispenser bottle of 7.5 
ml. Store under refrigeration 2° to 8 C (36° to 46° F). 


The First Antiviral Product From Burroughs Wellcome Co. 
Sesearch Triangle Park North Carolina 27709 





WiWills Eye Hospital 


Invites You to Attend 


An Introductory Course on 
Computers in Ophthalmology 


on 


Saturday, June 13, 1981 


To Be Held at 


Wills Eye Hospital, Main Auditorium 
Oth and Walnut Streets, Philadelphia, PA 


Featured Speaker 


ARAN SAFIR, M.D. 
Louisiana State University Eye Center 
New Orleans, Louisiana 


Faculty to Include 
Larry A. Donoso, M.D., Ph.D. 
Program Director 
Paul L. Carmichael, M.D. 
Jay L. Federman, M.D. 
Larry E. Magargal, M.D. 
George E. Sanborn, M.D. 
Kurt Simons, Ph.D. 


This course is designed for the clinical ophthalmologist and is divided into 

“hands-on” laboratory sessions, lectures and discussion periods with access to 

manufacturers of both large and small computer systems. The course is designed 

to aid the participant in choosing the appropriate computer system for their 
needs. No prior computer knowledge is required for this course. 


An AMA-CME 7 Hour (Category I) Accredited Course 


Who Should Attend? Registration Fee 
Ophthalmologists $100.00 Practicing Ophthalmologists 
Office Managers 50.00 Residents, Fellows & Allied 
Office Personnel Health Personnel (with letter 


from program chairman) 


Registration and Information 
Ms. Lucia M. Manes 
Department of Continuing Medical Education 
Wills Eye Hospital 
Oth and Walnut Streets, Philadelphia, Pennsylvania 19107 
(215) 928-5258 
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YOUR OPHTHALMIC PRODUCT SPECIALIST 


USDAN FRAME POSITIONING DEVICE 


Allows patients convalescing from reconstructive 
nasal or op^thalmic-surgery to wear frames 

without retarding the healing process. Pads rest 
comfortably on cheekbone without irritation, entirely 
removing pressure from patient's bridge. Easily 
adapts to patient's frame leaving no marks or holes 
in frame when removed. 

$6.00 per pair; 4 pairs per card 

Minimum order one card ($24.00) 


POST 

MYDRIATIC 
SPECTACLES 
Lowest price anywhere. 
Minimum order: 500 
500 @ 22€ = $110.00 
1,000 @ 20€ = $200.00 





Ideal for aphakic 
patients. Slips in back 
of frames. Adjustable 
wrap-around totally 
occludes side glare. 
REG.—$7.95/doz. 
(grey, green, amber) 
LARGE—$10.95/doz. 


(grey) 
POLARIZED 
— $27 .00/doz. 


Min. order: 4 doz. 
ADJUSTABLE r=: 


PROFESSIONAL 
STOOL #23382 

Washable vinyl in 

choice of 14 decorator colors. 
Square style welded steel foot 
ring. Chrome finish. Adjusts 
19"-25". Carpet casters 


INSTANT SUNGLASSES 











CAX 130V-50W 


Fits all A.O.-type projector charts. 
Save 35-60% on competitive 
prices anywhere when you 
purchase lamps by the case. 

$5.95 each lamp for 6-lamp case 
$4.95 each lamp for 24-lamp case 
Minimum order 6 lamps 


Prices shown are subject to change without prior notice. 





e Temple, nosepiece, and frame 


e Variable horizontal and vertica! 





available at additional cost. $92.35 y 


PROJECTOR LAMPS d 


F Name 


E Address 





ISHIHARA COLOR-BLINDNESS TESTS 


Accepted by leading authorities as a simple and accurate method 
for discovering congenital color blindness of 2 types; total color 
blindness and rec-green blindness, each of 2 forms, complete and 
incomplete. These books should be replaced every 3 years. Fading 
affects accuracy. 38 plates. $69.50 





Re orien le TRIAL FRAME Ill 


e Lightweight sturdy construction € The single stationary cell and 
for patient comfort triple rotating frontcells allow 
the frame to accommodate 
a total ef four 38mm (1%") 

test lenses 

e Precisely engraved scales 
provide maximum legibility 

e P.D. 48mm to 80mm 

e Net weight 82 grams $129.50 


movement provide smooth 
accurate adjustments and fine 
fitting 


bridge movements; comfortable 
nose fit 


(415) 982-7956 1 
OUT OF STATE CALL TCLL FREE: (809) 227-4514 

Gentlemen: Please ship the following: wa || 
— ISHIHARA COLOR-BLINDNESS TESTS — Post Mydriatic Spec. 
—— Usdan Frame Positioning Device(s) —— Instant Sunglasses i 
—— Universal Tria! Frame III — lag. 1G 2" pol 
— Stool(s) #23382. Color(s) — — Projector Lamps 


(Please Print) 





State 
F.O.B. our address 
mEm Hm NE EE SATISFACTION GUARANTEED mmm mum mm 


m—E. 


(postage and handling extra) 
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VIRA-A 


(vidarabine 
ophthalmic 
ointment), 3% 


Vira-A 
Tdarabine - 


Sonthalmic 3 
Bn tment) g% 
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Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-68-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 395, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 
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fetal abnorma Mies in rabbits. When 10% Vira-A ointment was ape 
plied to 2 to "3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalm c d 

is small, and the drug relatively insoluble. Its ocular penetration | 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in human mi k. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
celis. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) stucies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine--reated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were founc in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sersitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because eny ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or ccmplete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
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tional seven days at a reduced dosage (such as twice caily) iS « 


recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 
Vira-A Ophthalmic Ointment, 3%, 

ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 


of solid and liquid petrolatum. UK 
PARKE-DAVIS 
Division of Warner-Lambert Company 
PD-JA-2320-1-P (5-78) Morris Plains, NJ 07950 7 i 


Li 
is supplied sterile «in 


V A LOGICAL FIRST CHOICE FOR 
: HERPES SIMPLEX 
| VIRUS KERATITIS 


VIRA-A 


(vidarabine ophthalmic ointment), 3% 


Not only as effective 
as IDU in treating 
Herpes simplex virus 
keratitis... 







No. of 


Clinical Evidence Gibiacts Description 
‘Vira-A £1 Previously 
-Controlled Trials untreated 

Vira-A 142 75% had been 

Uncontrolled Trials resistant or 

: hypersensitive 
: to IDU 







but is also effective 

in patients resistant or 
hypersensitive to or 
intolerant of IDU* 
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Effe c ve 
Respor SE ^ 
70 subj acts | 
(86%) 
101 subjects — 
(7196) 


NOTE: In the controlled and uncontrolled trials, 70 and 101 subjects, 


respectivety, re-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative -free. 


*Data on file, Medical Department, Parke-Davis. 


_ Please see prescribing intormation on preceding page. 
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Saturday June 20, 1981 
St. Mary's Hospital 
in cooperation with the 
Canadian Implant Association 
The Queen Elizabeth Hotel 
MONTREAL QUEBEC CANADA 
LENS IMPLANT COMPLICATIONS 
RADIAL KERATOTOMY 
SURGERY FOR CORNEAL ASTIGMATISM 
Guest speaker: Professor Svataslav N. Fyodorov 
Speakers: 

Robert A. Azar, M.D. Leeds E. Katzin, M.D. 
Richard D. Binkhorst, M.D. Marvin Kwitko, M.D. 

Miles A. Galin, M.D. Steven Ostbaum, M.D. 
David A. Hiles, M.D. Casimir A. Swinger, M.D. 
Registration Fee: $125.00 

Recent innovations in anterior segment surgery has led 
to intense interest in these modalities. The symposium is 
intended to bring together noted authorities in these new 
surgical fields to explore and evaluate their potential. 
Pediatric lens implantation, errors in lens power calcula- 
tion, treatment of excess astigmatism, surgical treatment 
of myopia, treatment and prevention of lens implant 
complications will all be discussed. 

For information write: 
Dr. Marvin L. Kwitko, Program Chairman 
5591 Cote des Neiges Road, Suite 1 
Montreal, Quebec, Canada. H3T 1Y8 
























MICHIGAN OPHTHALMOLOGICAL SOCIETY 
13th Annual Summer Conference 


July 26-29, 1981 


GRAND HOTEL 
Mackinac Island, Michigan 


Guest Speakers: 


J.J. Rowsey, M.D. 
Richard A. Thoft, M.D. 
Louis A. Wilson, M.D. 


Theme: 


"Cornea—New & Controversial Ideas" 
Registration: 


$100 Physician 
$ 50 Resident 


Contact: 


Margot A. Surridge 
Michigan Ophthalmological Society 
302 Eastland Professional Bldg. 
Harper Woods, Michigan 48225 
(313) 839-3011 


CME Credit: 


Category | 
8 Hours 


THE CHICAGO OPHTHALMOLOGICAL SOCIETY 
PRESENTS 


THE THIRTY-THIRD 
ANNUAL CLINICAL CONFERENCE 


MAY 22 & 23, 1981 
THE DRAKE HOTEL, CHICAGO, ILLINOIS 


PRELIMINARY SPEAKER PROGRAM 


THOMAS M. AABERG M.D. 
Milwaukee, Wisconsin 


JOEL S. GLASER, M.D. 
Miami, Florida 


JOHN HETHERINGTON, JR., M.D. 
San Francisco, California 


CHARLES E. ILIFF, M.D. 
Baltimore, Maryland 


ARTHUR J. JAMPOLSKY, M.D. 
San Francisco, California 


HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 


STEPHEN J. RYAN, M.D. 
Los Angeles, California 


ALSO PRESENTING 


THE THIRTY-SEVENTH 
ANNUAL GIFFORD MEMORIAL LECTURE 


ARNALL PATZ, M.D. 
Baltimore, Maryland 
"Approved for CME-Category 1 Credit 


PROGRAM CHAIRMAN 
DAVID H. ORTH, M.D. 
Chicago, Illinois 


REGISTRATION FEE: $175.00 "Registration After April 15th 
Conference Cost $200.00 


Includes dinner dance, two luncheons, 
coffee breaks 


INFORMATION & REGISTRATION 


Jerry Glotzer, Field Representative 
CHICAGO OPHTHALMOLOGICAL SOCIETY 
915 N. Dearborn Street 

Chicago, IL 60610 

Phone: (312) 670-2583 


. Fieldmaster 


with enriched 
stimulus pattern 





Screen your patients with Synemed's 
FIELDMASTER® 200 Visual Field 
Plotter—and rely on findings richer in 
information, broader in scope, than 
those obtainable with any other visual 
field screening instrument. 


The Model 200 stimulus pattern is 
sensitive to * edges,'' permitting sophis- 
ticated inferences about underlying 
nerve function not possible with sparser, 
| omgir more ambiguous patterns. Enrichment 
| € ETa of the glaucoma diagnostic areas allows 
| | x even sharperdelineation of scotomata. 

o9 The unique Mosaic Monitor" permits 
testing the central 5? in just a few 
seconds under automatic attention con- 
trol, with the results shown separately 
on the subject's chart. 


For further examination, any of ten 
standard “mini” programmed presenta- 
tions of stimuli may be made, concen- 
trating on specific regions and functions, 
without neediess reexamination of those 
areas not in question. For instance, one 
program examines only the perimeter 
outside 25* eccentricity, another, only 
the central stimuli through 30? eccen- 
tricity. Non-standard programs may be 
installed at the owner's option. 


Standard features include: automatic 
retest of missed stimuli—patient control 
of “speed-up” capability to shorten 
test duration—avoidance of rhythm arti- 
fact by addition of random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects)—continuous veri- 
fication of background and stimulus 
luminance. 


When you're comparing the 
FIELDMASTER 200 with what the com- 
petition has to offer—it's what you don't 
see that counts! 


[] Please send me your Fieldmaster® 
Catalog. 


C] Please have your representative 
contact me. 


Name — 
Street 
City 
State Zip 
Tel. No. = 

















BEWESE 
mer SYNEMED, INC. 


1215 Fourth St., Berkeley, 
TREAS CA 94710 415/526-5330 
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à Prescribe Vasocidin' 
the solution with the dependable 
concentration. 


Mountain climber. He limits his risk by not relying on 
guesswork. You do :he same when you prescribe 
Vasocidin. There's no guessing about its steroid concen- 
tration. With dependable Vasocidin Ophthalmic Solution, 
you know your patients will be receiving the maximum 
concentration in every clear drop...every time. 


This is hardly the case with the ocular steroid suspen- 
sions. With suspensicns you must rely on guesswork. 
This was decumented in a published study! of ocular 
steroid suspensions. Apt and his associates concluded 
that whether or not these suspensions are shaken “it CN 
is likely that many patients would still not receive the BM 
maximum concentration of the drug!’ So, why take the $E E 
Suspension gamble? ph 


Guesswork stops with Vasocidin. With clear Vasocidin 
solution, yau can treat nonpurulent bacterial conjuncti- 
vitis and blepharitis* and be confident your patients will 
be receiving the dosage you prescribed. Every drop 
contains the precise concentration of anti-infective, | 
anti-inflammatory anc decongestant. Vasocidin clears 2m | 
redness fast, and it doesn’t cause a gummy, sticky LD H^ 
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residue on patients lids as the ‘‘suspension roduct'' Vui — A 
often ee. F i M a NASOCIDW. | 
SO, Gon't risk guessing what patients are getting. -n 
Prescribe Vasocidin with the dependable concentration. 
And for nigħttime use, prescribe Vasocidin Ointment 
(prednisolone acetate 0.5%, sulfacetamide sodium 
10.0%, phenylephrine hydrochloride 0.125%). 


“6 
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Vasocidin*® 


(prednisolone sodium phosphate 0.25%, sulfacetamide sodium 10%, phenylephrine HCI 0.125%) 


The clear sulfa/steroid solution with the 
dependable concentration. 


‘Apt L, et al: Patient compliance wrth use of topical ophthalmic corticosteroid suspensions. AJO 87: 210-214, 1979. 





Suspected in any persistent cornea! ulceratien where a steroid has been used or Is in use. Intraocular pressure should be checked frequently. Saiitions containing phenylephrine hydrochlorideme: SIOn 
darken on prolonged standing and exposureto heat and/or light. The darkened solution should not be used. This product is sterile when 67 1o prevent contamination, care should be taken ner 

to touch the eyelids or surrounding area wii the Gropper top of the bottle. Keep bottle tightly closed when not in use. Protect from light. ADVERSEREACTIONS: Glaucoma with optic nerve damage. CoaperVidion Parm Galician. 
visual acuity and field defects, posterior subeapsular cataract formation, secondary ocular infections from pathogens liberated from ocular tissues, pestoration of the globe PO Box 367 

© CooperVision Pharmaceuticals 1980 80%5-0477 San German, Puerto Rico 00753 USA 


and consult prescribing physician. PRECAUTIONS: As fungal infections of the cornea are particularly prone to develop coincidentally with long-termetocal steroid applications, fungus invasion must be 
y 
Copenvi 


If youonly attendoneseminar `? 
in 1981, here are 22 reasons why it should _ 
be in Atlantathis spring. 


Harry D. Arnold Jr., M.D., Eric J. and Ear Hospital, the 222 day meeting will 
Arnott, M.D., Charles Beckert, M.D., be held at Atlantas Hyatt Regency Hotel. 
J.E. Blaydes Jr., M.D., Dwight H. The subject of the meeting is extra- 
Cavanagh, M.D., G.D. Faulkner, M.D., capsular cataract surgery and posterior 
James P. Gills, M.D., William S. Harris, chamber lens implants. Topics include: 
M.D., Norman S. Jaffe, M.D., Leeds E. Modern Extracapsular Cataract Surgery 
Katzen, M.D., Charles Kelman, M.D., and Why You Should Change to It, Con- 
Guy E. Knolle, Jr., M.D., Manus C. Kraff, trolling Astigmatism, Combined Pro- 
M.D., Jess C. Lester, M.D., Thomas cedures, Complications and Avoidance. 
Mazzocco, M.D., David J. McIntyre, Dos and Donts of Extracapsular 
M.D., Herbert J. Nevyas, M.D., Steven Cataract Surgery, Medi-L egal Aspects of 
P.Shearing, M.D., John H. Sheets, M.D., Intraocular Lens Implant Surgery, The 





C. William Simcoe, M.D., Robert M. Cornea, Retina and the Intraocular Lens. 
Sinskey, M.D., Barrie "EP. NER Pre and Post 
H. Thrasher M.D. | jr O Operative Care, 
They are 22 of a dii br Intraocular Lens 
the most distin- eet... MEE Power Calcula- 
quished ophthal- EDEN voll tions, Instrumen- 
mologists prac- N tation, and Sur- 
ticing today. And | gical Audio-Visual 
they will be the Techniques. 
faculty for the 1st E The fee for 
Annual Interna-  m.a re mss. Ophthalmologists 
tional Eye Congress n S5 RE [E zzzz--- is $300.Anda 
in Atlanta, Georgia. & 4. BB ae E [Es EzzzZZ special one-day 
April 24-26, 1981. E- mL IUE EE ------- course for techni- 
Sponsored by D EE "x ees Clans on Saturday 
Metropolitan Eye F 2" IM April 25, is 550. 


premem 


So plan now to attend the 1st Annual International 
i Eye Congress in Atlanta. Attendance is limited to 300. i 


Mail to: Ms. Linda Albright, Congress Coordinator O $300 Ophthalmologist 
c/o Metropolitan Eye and Ear Hospital O$ 50 Technician 
3223 Howell Mill Rd., N.W. O $350 Ophthalmologist with technician 
Atlanta, Georgia 30327 Category 1 CME credits available. 
Please include names of all registrants. 
Name(s) 





Make check payable to: Metropolitan Eye and Ear Hospital 
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Unitome 
is a handle 
on quality and precision 
edges. Unitome, thenew 
sterile disposable knife— 
uniquely packaged in a 
pop-open instrument 
holder. Unitome .. . you 
can handle it! 
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BEAVER. INC 
411 WAVERLEY CAKS RD 


- WALTHAM, MA 02154 U.S.A. 
617 894-5230 E. 
CABLE BEAVER * TELEX 923321 wo ee | 
CALL TOLL FREE 800 225.1482 T 








Marcaine HCI (bupivacaine HCI) 


with or without epinephrine 1:200.000 


Indications: Peripheral nerve block, infiltration, sympathetic 
block, caudal, or epidural block. 


Contraindication: Marcaine is contraindicated in patients with 
known hypersensitivity to it. 


Warnings: RESUSCITATIVE EQUIPMENT AND DRUGS 
SHOULD BE READILY AVAILABLE WHEN ANY LOCAL AN- 
ESTHETIC IS USED. 


Usage in Pregnancy. Reproduction studies have been performed 
in rats and rabbits and there is no evidence of harm to the animal 
fetus. The relevance to the human is not known. Safe use in 
pregnant women other than those in labor has not been 
established. 


Until further clinical experience is gained, paracervical block 
with Marcaine is not recommended. Fetal bradycardia frequently 
follows paracervical block with some amide-type local anes- 
thetics and may be associated with fetal acidosis. Added risk 
appears to be present in prematurity, toxemia of pregnancy, 
and fetal distress. 


The obstetrician is warned that severe persistent hypertension 
may occur after administration of certain oxytocic drugs, if 
vasopressors have already been used during labor (e.g., in the 
local anesthetic solution or to correct hypotension). 


Solutions containing a vasoconstrictor, particularly epinephrine 
or norepinephrine, should be used with extreme caution in 
patients receiving monoamine oxidase (MAO) inhibitors or anti- 
depressants of the triptyline or imipramine types, because 
severe, prolonged hypertension may result. 


Local anesthetics which contain preservatives, i.e., those sup- 
plied in multiple dose vials, should not be used for caudal or 
epidural anesthesia. 


Until further experience is gained in children younger than 12 
years, administration of Marcaine in this age group is not 
recommended. 


Precautions: The safety and effectiveness of local anesthetics 
depend upon proper dosage, correct technique, adequate pre- 
cautions, and readiness for emergencies. 


The lowest dosage that gives effective anesthesia should be 
used in order to avoid high plasma levels and serious systemic 
side effects. Injection of repeated doses of Marcaine may cause 
significant increase in blood levels with each additional dose, 
due to accumulation of the drug or its metabolites or due to 
slow metabolic degradation. Tolerance varies with the status of 
the patient. Debilitated, elderly patients and acutely ill patients 
should be given reduced doses commensurate with age and 
physical condition. 


Solutions containing a vasoconstrictor should be used cau- 
tiously in areas with limited blood supply, in the presence of 
diseases that may adversely affect the patients cardiovascular 
system, or in patients with peripheral vascular disease. 


Marcaine should be used cautiously in persons with known 
drug allergies or sensitivities, particularly to the amide-type 
local anesthetics. 


Serious dose-related cardiac arrhythmias may occur if prepara- 
tions containing a vasoconstrictor such as epinephrine are em- 
ployed in patients during or following the administration of 
chloroform, halothane, cyclopropane, trichloroethylene, or other 
related agents. In deciding whether to use these products con- 
currently in the same patient, the combined action of both 
agents upon the myocardium, the concentration and volume 


of vasoconstrictor used, and the time since injection, when 
apolicable, should be taken into account. 


Caution is advised in administration of repeat doses of Marcaine 
to patients with severe liver disease. 


Use in Ophthalmic Surgery: When Marcaine 0.75% is used for retro- 
bulbar block, complete corneal anesthesia usually precedes onset 
of clinically acceptable external ocular muscle akinesia. Therefore, 
presence of akinesia rather than anesthesia alone should deter- 
mine readiness of the patient for surgery. 


Adverse Reactions: Reactions to Marcaine are characteristic of 
those associated with other amide-type local anesthetics. A 
major cause of adverse reactions to this group of drugs is exces- 
sive plasma levels, which may be due to overdosage, inadver- 
tent intravascular injection, or slow metabolic degradation. 


Excessive plasma levels of the amide-type local anesthetics 
cause systemic reactions involving the central nervous systerr 
and the cardiovascular system. The central nervous system 
effects are characterized by excitation or depression. The firs: 
manifestation may be nervousness, dizziness, blurred vision, 
or tremors, followed by drowsiness, convulsions, unconscious- 
ness, and possibly respiratory arrest. Since excitement may be 
transient or absent, the first manifestation may be drowsiness, 
sometimes merging into unconsciousness and respiratory 
arrest. Other central nervous system effects may be nausee, 
vomiting, chills, constriction of the pupils, or tinnitus. The cardic- 
vascular manifestations of excessive plasma levels may include 
depression of the myocardium, blood pressure changes (usually 
hypotension), and cardiac arrest. In obstetrics, cases of fetal 
bradycardia have occurred (see Warnings). 


Allergic reactions, which may be due to hypersensitivity, idic- 
syncrasy, or diminished tolerance, are characterized by cutane- 
ous lesions (e.g., urticaria), edema, and other manifestations of 
allergy. Detection of sensitivity by skin testing is of doubtful 
value. 


Reactions following epidural or caudal anesthesia also mey 
include: high or total spinal block; urinary retention; fecal in- 
continence; loss of perineal sensation and sexual function; 
persistent analgesia, paresthesia, and paralysis of the lower 
extremities; headache and backache; and slowing of labor and 
increased incidence of forceps delivery. 


Treatment of Reactions. Toxic effects of local anesthetics r2- 
quire symptomatic treatment; there is no specific cure. The 
physician should be prepared to maintain an airway and to 
support ventilation with oxygen and assisted or controlled respi- 
ration as required. Supportive treatment of the cardiovascular 
system includes intravenous fluids and, when appropriate, vaso- 
pressors (preferably those that stimulate the myocardium). 
Convulsions may be controlled with oxygen and intravenous 
administration, in small increments, of a barbiturate, as follows: 
preferably, an ultrashort-acting barbiturate such as thiopental 
or thiamylal; if this is not available, a short-acting barbiturate 
(e.g., secobarbital or pentobarbital) or diazepam. Intravencus 
barbiturates or anticonvulsant agents should only be admiris- 
tered by those familiar with their use. 


BREON LABORATORIES INC. 
90 Park Avenue, New York, N Y. 10016 


References: 

1. Gills JP, Rudisill JE: Bupivacaine in cataract surgery. Ophthalmic 
Surg 5:67-70, 1974. 

2. Carolan JA, Cerasoli JR, Houle TV: Bupivacaine in retrobulbar 
anesthesia. Ann Ophthalmol 6(8):843-847, 1974. 

3. Kennerdell JS, Rydze D, Robertson M: Comparison of retrobulbar 
Marcaine and combined Marcaine-Carbocaine in ophthalmic 
surgery. Ann Ophthalmol 8(10):1236-1240, 1976. 
















FORMULA 
| PRODUCT IDENTIFICATION MULTIPLE DOSE VIAL SINGLE DOSE AMPUL 
Marcaine HC! — Epinephrine* | Methyl- Sodium Thio- Ascorbic 60% Edetate | Sodium Thio- Ascorbic 60% Edeta:e 
Ks (brand of (as bitartrate) | paraben Bisulfite glycerol Acid ^ Sodium Calcium | Bisulfite glycerol Acid ^ Sodium Calcium 
bupivacaine HCI) Lactate Disodium Lactate Disodium 
" % mg./ml. Dilution mg./ml. mg./ml.  ml/ml.  mg./ml.  ml/ml.  mg./ml..| mg./m.  ml/ml. —mg./ml.  ml./ml. — mg./ml. 
i 0.25 2. -— — — — — = — — — 
ve 30 1:200,000 2 0017 0.1 5 001 2 0017 0.1 
05 50 1:200,000 2. DT ieee 5. 001 2 — Q7 01 
r ' 5 — — — — — — 
0.75 7.5 1:200,000 Not Available in Vials 5 001 2 0017 0.1 





Note: The pH of these solutions is adjusted with sodium hydroxide or hydrochloric acid. Sodium chloride has been added to make each solution isotonic. 
*Solutions of Marcaine that contain epinephrine should not be autoclaved. Federal law prohibits dispensing without a prescription. 
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In a recent double-blind clinical 
study conducted at Indiana Uni- 
versity* 9396 of the bifocal wearers 


switched to a progressive power lens. 


And of those who switched, two out 
of three chose Varilux 2 lenses. 


These fully-aspheric lenses can 
provide vision benefits for your pa- 
tients that are not possible with 
bifocals. 


Varilux 2 gives clear all-around 
vision at al] distances — including 








intermediate, where presbyopes 
need correction for so many vision 
tasks. 

And because Varilux 2 has no 
lines, corrections change smoothly 
and more naturally with no image 
jump or reflections. 

Varilux 2 is the only fully- 
aspheric progressive power lens. 

It is now regularly prescribed by 
more than 8,000 practitioners and 
worn by more than 10 million people. 
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DEVERS EYE CLINIC OF 
GOOD SAMARITAN HOSPITAL AND MEDICAL CENTER 
and 
THE UNIVERSITY OF OREGON HEALTH SCIENCES CENTER 
DEPARTMENT OF OPHTHALMOLOGY 


announce a conference on 


CURRENT CONCEPTS IN OPHTHALMOLOGY: 
GLAUCOMA AND NEURO-OPHTHALMOLOGY 


June 18, 19, 20, 1981 


SALISHAN LODGE on the Oregon coast 


bm , 
RS 2 jw "y 
~ CL > 
^ 6. ~ 


- | 
+, JW seb 
ka. aco P" 
D^ 


we 
Y 





FACULTY 
Richard Brubaker, M.D., Rochester, Minnesota 
David Campbell, M.D., Atlanta, Georgia 
John Keltner, M.D., Davis, California 
Neil Miller, M.D., Baltimore, Maryland 
Harry Quigley, M.D., Baltimore, Maryland 
Thomas Shults, M.D., Portland, Oregon 
Michael Van Buskirk, M.D., Portland, Oregon 


Fee—Practicing Physicians—$250.00 if paid by May 15; 
$275.00 thereafter 
Residents, Fellows—$100.00 if paid by May 15; 
$115.00 thereafter 
(Qualifying letter from depart- 
ment head required) 


This program is acceptable for 12 credits in Category 1 for the 
Physician’s Recognition Award of the American Medical Associa- 
tion. 


For further information write to: 
Miss Rebecca Tarshis 
Conference Coordinator 
918 N. E. 44th Avenue 
Portland, Oregon 97213 


THE DEPARTMENT OF 
OPHTHALMOLOGY 
AT 
THE UNIVERSITY OF IOWA 
SPONSORS AN 
INTERNATIONAL SYMPOSIUM 

ON 

STRABISMUS: 


PROBLEM SOLVING IN STRABISMUS 


Panel will be presented with common prob- 
lems that are encountered in strabismus and 
will address themselves in short presentations 
to these questions. Panel discussions and 
questions from the audience will be 
included. 


IN 
IOWA CITY, IOWA 


SEPTEMBER 17-19, 1981 
Course Coordinator: William E. Scott, M.D. 


Faculty to include: Drs. Apis (Mexico), Ciancia (Argen- 
tina), deDecker (Germany), Harcourt (England), Hel- 
veston (Indiana), Jampolsky (California), Lang (Swit- 
zerland), McNeer (Virginia), Parks (Washington, D.C.), 
Pittar (Australia), Pratt-Johnson (Canada), Velez (Co- 
lombia). 
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Charles endophotocoagulator Iris coagulator attachment Monocular indirect ophthalmoscope 


.Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation procedures 
whenever desired. This high quality, lightweight, compact instrument may be placed on a roll-around table and 
plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand carried from one facility 
to another. What's more, its attractive low price makes the LOG-3 an exceptionally cost-efficient ophthalmic 
instrument for private practice or institutional use. 


Log-3 Features 


9 Direct cphthalmoscope delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. 


9 A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 


9 Powerfui 300 watt Xenon lamp with built in parabolic reflector permits 1.5? aperture for close macula work and 6? 
.for fast anc efficient pan retinal application. 


€, Unique *optimatic" control combines power and time settings in a single dial. 
9 Articulated arm extends to make patient repositioning un- 


- - division 
necessary. C j n E tex cooper medical 
' € Operates on any standard line voltage. devices corp. 


e No installation costs. 183 newbury st./danvers, ma. 01923/USA 
(617) 774-0415 cable clinitex/danvers TWX 710-347-1721 
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Red to 
Prefrin 
white... 


almost as 
uick as 
a wink. 


Prefrin™ can quickly put the “white” 
back into your patients' red eyes. But 
of course, that's not all that counts. Your 
patients also want relief from the irri- 
tation. They want to look and feel better, 
too. With fast-acting Prefrin, they can 
get all that. 


Many of today’s patients are very active. 
They love the óutdoors — swimming, 
backpacking, skiing, tennis — but they 
are constantly abused by poo! chlorine, 
sun, smog, or dust. Soothing, comfort- 
ing Prefrin gets rid of redness quickly. 

In addition, your contact lens wearers 
can find relief from overwear and 

tired eyes. 

And Prefrin contains unique Liquifilm® 
(polyvinyl alcohol 1.4%), a lubricating 
vehicle that puts the "wet" back into 
their eyes. 


Recommend Prefrin™ Liquifilm® for 
your patients’ red-eye relief. 


Prefrin 


AlleRGAN Pharmaceuticals, Inc., 
© Irvine, California 92713 
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Clinical Sciences 


Clinical Types of Corneal Transplant Rejection 


Their Manifestations, Frequency, Preoperative Correlates, and Treatment 


O. Claron Alldredg=, MD, Jay H. Krachmer, MD 


e We report a retrospective series of 
156 penetrating keratoplasties that were 
performed in 144 patients during a two- 
year period, with 2 minimum of one-year 
follow-up. Three different types of rejec- 
tion were identified—endothelial rejec- 
tion, epithelial rejection, and subepithelial 
infiltrates (SEls). We also report the clini- 
cal signs, frequency, preoperative corre- 
lates, significance. and treatment of each 
type cf rejection. The overall frequency of 
any kind of rejecticn was 2996. Endothelial 
rejection was seen in 21% of the grafts, 
epithelial rejectiomwas seen in 10% of the 
grafts, and SEls were seen in 1596 of the 
grafts. The frequercy of endothelial rejec- 
tion increased witn preoperative corneal 
vascularization. A | three types of rejec- 
tion decreased in frequency with the 
increasing age of the recipient. Endothe- 
lial rejection was more successfully 
treated in the cases that had no preopera- 
tive stromal vascularization. 

(Arch Ophthalmol 1981;99:599-604) 


(ret advances have been made in 

corneal transplant surgery during 
the past 15 years. With the use of 
improved techniques, the operating 
mierescope, anc the newer suture 
materials, failures of corneal trans- 
plants on a technical basis are becom- 
ing less common. It has been stated 
that the leading cause of failure of 


Accepted for publieation June 27, 1980. 
From the Iowa Licns Cornea Center, Depart- 
ment of Ophthalmolozy, University of Iowa Hos- 
pitals, Iowa City. Dr Alldredge is now in private 
epractiee in Salt Lake City. 
Reprint requests to Department of Ophthal- 
mology, University o* Iowa Hospitals, Iowa City, 
IA 52242 (Dr Krachmer). 
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corneal grafts, after an initial period 
of clarity, is the graft reaction. 

In 1948, Paufique and colleagues’ 
used the term maladie du greffon 
(graft sickness) to describe clouding 
of the graft after an initial period of 
clarity. Maumenee? provided experi- 
mental evidence that a graft reaction 
in rabbits was caused by sensitization 
of the host-to-donor tissue. Maumen- 
ee’ also pointed out that the experi- 
mental graft reaction in rabbits was 
similar to the graft reaction that is 
seen in man and gave clinical evidence 
that the corneal graft reaction was an 
immunologic phenomenon. Khodad- 
oust and Silverstein’ devised experi- 
ments to transplant individual layers 
of the cornea in rabbits. They showed 
that each layer—epithelium, stroma, 
and. endothelium—could manifest a 
rejection reaction, and they described 
the characteristic epithelial and endo- 
thelial rejection lines that were seen 
in rejections. Polack? and others?! 
have shown that the sensitized lym- 
phocyte is the cell that is responsible 
for the rejection reaction, with subse- 


quent destruction of the donor endo- 
thelium resulting in edema of the 
graft. 

The purpose of this article is to 
describe the «clinical manifestations, 
significance, treatment, and frequen- 
cy of the corneal graft rejection reac- 
tion in a retrospective series of 156 
transplants in 144 patients, with a 
minimum follew-up of one year. We 
also attempt to correlate its occur- 
rence with preoperative corneal vascu- 
larity, age of the recipient, and time 
after surgery. 


METHODS AND MATERIALS 


In a two-year period from Oct 1, 1974, to 
sept 20, 1976, one hundred sixty-nine pen- 
etrating keratoplasties were performed on 
152 patients. Eight of these patients were 
not followed up for at least one year. Five 
transplants were repeated within a year. 
Two transplants were repeated because of 
primary donor failure. Three transplants 
were repeated because of central and 
peripheral (in rheumatoid arthritis) cor- 
neal ulcers. This report is a retrospective 
review of the remaining 156 penetrating 
keratoplasties on 144 patients, with a min- 


Table 1.—Preoperative Diagnoses of Patients Undergoing Penetrating Keratoplasty 


Fuchs' dystrophy 

Failed transplant 

Interstitial keratitis 

Aphakic bullous keratopathy 


Herpes simplex keratitis 
Traumatic scar 


Corneal dystrophy 
(other than Fuchs") 


Other diagnoses 
Total 





No. of Patients No. (%) of Grafts 


29 (19) 
23 (15) 
15 (10) 
11 (7) 
11 (7) 
11 (7) 


11 (7) 
12 (7) 
156 (100) 
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Preoperative 
Diagnosis 


Case/Age, yr 


Type of 
Rejection* 





Herpes simplex 





2/72 Interstitial keratitis 
3/37 Keratoconus 
Alkali burn 
Failed graft (herpes 
simplex) 
Keratoconus (1st eye) 


Keratoconus 
(2nd eye) 


7/46 Herpes simplex 
8/55 Keratoconus 
9/13 Keratoglobus 


Keratoconus 





11/57 Bacterial corneal 
. ulcer 

12/40 Keratoconus 

13/19 Keratoconus 


Traumatic scar 





15/81 Aphakic bullous 
keratopathy 


Phylctenular keratitis 





17/24 Keratoconus 


Keratoconus 


Herpes simplex 





20/36 Keratoconus 


Keratoconus (1st eye) 
Keratoconus 


(2nd eye) 





22/65 Aphakic bullous 
keratopathy 


Failed graft 





24/19 Chickenpox keratitis Endothelial 10 
5 


25/49 Reis-Bucklers' cor- 
neal dystrophy 
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SEls and endo- 
thelial 


Epithelial 
SEls 
Endothelial 
SEls 
Endothelial 


Endothelial 


SEls and 
endothelial 


Endothelial 
SEls and 
epithelial 
SEls and 
endothelial 
Endothelial 
Endothelial 
SEls 
SEls 
Epithelial 
Endothelial 
Endothelial 
SEls 
SEls 
SEls 
Epithelial 
Endothelial 


SEls 


SEls 
SEls 
Epithelial 


Endothelial 
SEls 


SEls 
Endothelial 
Endothelial 
SEls and 
epithelial 
Endothelial 


Epithelial 


SEls and 
endothelial 


SEls and 
endothelial 


Epithelial 
Endothelial 


SEls 
Epithelial and 
endothelial 


Endothelial 
Endothelial 


Endothelial 


13 


Postoperative Time 
of Rejection, mo 





15 


13 
15 
15 
7 
1 
1 
4 
8 
17 
21 
2 
4. 
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imum follow-up of one year. The preopera- 
tive diagnoses of these patients are found 
in Table 1. 

The operations were done under local 
anesthesia, with the exception of children 
who were younger than 15 years. All oper- 
ations were performed with the operating 
microscope. In all cases, the suture materi- 
al was 10-0 nylon, with a running technique 
being used in the majority of th» cases. 
Topical 1% prednisolone acetate or predni- 
solone sodium phosphate was administered 
postoperatively at least four times each 
day initially and gradually tapered during 
several months. 


RESULTS 


Of the 156 grafts in 144 patients, 
there were 45 grafts in 43 patients 
that demonstrated some evidence of 
rejection. Table 2 contains a summary 
of rejection in these 43 patients. 

Graft rejections were classified into 
three types—epithelial, subepithelial 
infiltrates (SEIs), and endothelial. 
Table 3 summarizes the frequency of 
each type of rejection. 


* 


Epithelial Rejection 


An epithelial rejection was diag- 
nosed by the presence of an epithelial 
rejection line (Fig 1) This was an 
elevated line in the epithelium that 
stained with either fluorescein cr rose 
Bengal. Usually, this line was ncted in 
the periphery, but often it was seen to 
progress from the periphery to the 
center of the graft during the course 
of several days to a few weeks. Epi- 
thelial rejection was diagnosed in 15 
of the 156 grafts (a frequency of 10%). 
The average onset of an epithelial 
rejection line was three months, with 
a range of one to 18 months. 


SEls 


The SEIs that were seen as a mani- 
festation of rejection are not unlike 
the lesions in epidemic keratoconjunc- 
tivitis. They are whitish infiltrates in 
the anterior stroma, 0.2 to 0.5 mm in 
diameter, randomly positioned in the 
graft, and found only in the donor 
tissue (Fig 2). They can be seen con- 
currently with endothelial or epithe- 
lial rejection lines and may occur with 
only a few keratic precipitates, with a 
slight anterior chamber reaction, or 
with no other inflammatory changes. 
The fact that they are seen in the 
absence of conjunctivitis and only on 
the donor tissue differentiates them 
from epidermic keratoconjunct:vitis. 
They are most easily observed with 
the use of the broad oblique beam of 
the slitlamp. These infiltrates typical-, 
ly disappear promptly with topical 
corticosteroid treatment. They some-* 
times leave faint subepithelial scArs. 
A more complete description of this 
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Table 2.—Cases of Rejection in Penetrating Keratoplasties (cont) 




























Preoperative Type of Postoperative Time 
Case. Age, yr Diagnosis Rejection* of Rejectior, mo 
Failed graft Epithelial 


Endothelial 
Endothelial 
Endothelial 
Endothelial 
Endothelial 





Corneal ulcer 









28/67 Aphakic bullous Endothelial 25 
keratopathy 
3126 Failed graft Endothelial 0.5 
32/5 Phylctenular keratitis Epithelial 1 
Endothelial 1.5 
34/8 Corneal ulcer Epithelial and 0.75 
endothelial 
36730 Endcthelial Endothelial 1 
38746 Fuchs’ dystrophy Endothelial 5 
39/28 Herpes simplex Epithelial 1.5 
keratitis 
40/61 Fuchs’ dystrophy Epithelial and 7 
endothelial 
42/63 Fuchs’ dystrophy Endothelial 9 


43 65 interstitial keratitis Endothelial 9 








*SEIs indicates subepithelial infiltrates. 










Table 3.—Frequency of Rejection in 156 Grafts 


*SEls indicates subepithelial infiltrates. 


type of rejection can be found in a 
previous report.’ 

This type of rejection was seen in 28 
of the 156 grafts (a frequency of 15%). 
The average onset of these SEIs was 
ten months after the transplant, with 
a range of six weeks to 21 months. 


Endothelial Rejection 


An endothelial rejection was diag- 
nosed if there were significant keratic 
precipitates on the donor tissue only, 
often in the form of an endothelial 
rejection line (Fig 3), an anterior 
chamber reaction, and usually some 
edema of the graft. The edema could 
be segmental, such as between the 
edge of the graft and an endothelial 
rejection line, or it could be a general- 

, ized edema of the entire graft. The 
endothelial rejection line starts in the 
* periphery of the graft, and if treat- 
ment fails, it moves toward the center 
of the graft, in a fashion similar to the 
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epithelial rejection line. 

Endothelial rejection was seen in 33 
of the 156 grafts (a frequency o: 21%). 
The average onset after the trans- 
plant was eight months, with a range 
of two weeks to 29 months. 


Relationship Between 
Types of Rejection 


In the 45 grafts in which rejection 
was noted, the frequency of solo or 
combination occurrence is depicced in 
a Venn diagram in Fig 4. The fre- 
quency relative to the 156 total grafts 
is shown in Fig 5. 

There did not seem to be anr pat- 
tern to the relationship between the 
various types of rejection, wita the 
exception of the epithelial rejection. 
In those grafts that had an epithelial 
rejection, the epithelial rejection was 
always seen first or it may have been 
accompanied by SEIs or endotaelial 
rejection, but SEIs or endotaelial 
rejection never preceded the epitaelial 





Fig 1.—Epithelal rejection line (arrows). 
Case was not emong 144 cases in study. 





Fig 2.—Subepithelial infiltrates (arrows) 
(case 3, Table 2). 


Fig 3.—Endothelial rejection line (arrows) 
(case 6, Table 2). 
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Epithelial 
Rejection 


Fig 4.—Venn diagram illustrates frequency of types of rejection 
(epithelial, endothelial, and subepithelial infiltrates [SEls]) among 
only those 45 grafts that demonstrated signs of rejection. 


Table 4.—Frequency of Rejection by Diagnosis 


Grafts 
33 (21) 
29 (19) 


Diagnosis 
Keratoconus 
Fuchs’ dystrophy 

















interstitial keratitis 15 (10) 


Aphakic bullous 
keratopathy 11 (7) 


Corneal dystrophy (other 





*SEls indicates subepithelial infiltrates. 


rejection in any given graft. However, 
there were several cases of endothelial 
rejection that occurred within two 
weeks of SEIs or epithelial rejection. 

Several patients had repeated epi- 
sodes of endothelial rejection and 
SEIs. No grafts had more than one 
episode of epithelial rejection, pre- 
sumably because the epithelium on 
the graft was entirely replaced with 
host tissue. 


Preoperative Diagnosis 


The incidence of rejection according 
to preoperative diagnosis is shown in 
Table 4. 


Role of Vascularization 


The corneas that were transplanted 
were divided into four categories 
according to the amount of vasculari- 
zation—avascular, superficial vascu- 
larization, mild stromal vasculariza- 
tion, and extensive stromal vasculari- 
zation. Table 5 shows the incidence of 
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Failed graft 23 (15) 6 (26) 2 (9) 1 (4) 


Herpes simplex keratitis 11 (7) 3 (27) 2 (18) 3 (27) 
Traumatic scar 11 (7) 3 (27) 1 (9) 1 (9) 


than Fuchs’) 11 (7) 1 (9) 0 (0) 0 (0) 
Other diagnoses 12 (7) 7 (58) 3 (25) 4 (33) 
Total 156 (100) 33 (21) 15 (10) 23 (15) 





Endothelial 
Rejection 





Epithelial 
Rejection 







No. (96) 


Endothelial Epithelial SEIs* 
Rejection Rejection Rejection 


6 (18) 5 (15) 11 (33) 
3 (10) 1(3) 0 (0) 





3 (20) 1 (7) 1 (7) 


1 (9) 0 (0) 2 (18) 








rejection according to the degree of 
vascularization of the cornea. If the 
avascular and superficial vasculariza- 
tion groups are combined and the mild 
and extensive stromal vascularization 
groups are combined, the frequency of 
endothelial rejection in the first cate- 
gory (little or no vascularization) is 
14%, and in the second category (stro- 
mal vascularization), the frequency is 
32%. There was a significant differ- 
ence between the two groups 
(P — .025). The frequency of epithelial 
rejection and SEIs did not seem to be 
related to the amount of vascularity. 


Age 


Table 6 shows the frequency of the 
different types of rejection according 
to age. In this series of transplants, all 
three types of rejection were more 
common in younger patients. When 
comparing patients who were younger 
than 50 years to those who were 50 


Endothelial 
Rejection 





Fig 5.—Venn diagram illustrates frequency of types of rejection 
(epithelial, endothelial, and subepithelial infiltrates [SEls]) among 
all 156 transplants. 


years of age and older, there was a 
significantly greater frequency of 
epithelial rejection (P < .005), SEIs 
(P < .05), and endothelial rejeetions 
(P < .005). 

In determining the significance of 
the tendency to increased rejections 
with decreasing age and increased 
rejections with increased vasculariza- 
tion of the recipient cornea, we won- 
dered if the more vascularized corneas 
were also in younger patients and, 
therefore, were biased toward a high- 
er rejection rate. An analysis of the 70 
grafts that were done in patients who 
were younger than 50 years of age 
disclosed that 42 (60%) of the 70 grafts 
were done in corneas without stromal 
vascularization, and 28 (40%) of the 70 
were done in corneas with stromal 
vascularization. Of the 86 grafts that 
were done in patients who were older 
than 50 years, 52 (60%) of the 85 were 
done in corneas without stromal vas- 
cularization, and 34 (40%) of the 86 
were done in corneas with stromal 
vascularization. The two age groups 
were equally matched with regard to 
vascularization. 


Failure of Grafts 


Of these 156 grafts, 20 became 
cloudy (an 87% incidence of clear 
grafts). Eight of the 20 failures could 
be attributed to endothelial rejection. 
There was greater success in treating 
endothelial rejection in corneas with 
no preoperative stromal vasculariza- 
tion. Of the 33 grafts that developed 
endothelial rejection, 13 were in cases 
with no stromal vascularization and 
only one of these grafts failed, and 20 , 
grafts were in cases witn stromal vas- 
cularization and seven of these 20° 
grafts failed because of rejection. Thé 
only graft that failed to clear in an 
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Avascular or justsuperficial 
vascularity 

Mild or extensive-stromal 
vascularization 


No. (%) 


Endothelial 
Rejection 


Epithelial 
Rejection 


13 (14) 8 (9) 13 (14) 


20 (32) 7 (11) 10 (16) 





*There was a significant difference (P — .025) between the two categories of vascularity in the 
frequency of endothelial rejection. There was no significant difference between the two categories of 
vascularity in the frequency of epithelial rejection and SEIs. 


TSEIs indicates subepithelial infiltrates. 


Epithelial 
Rejection 


2/6 (33) 


n/d (%)* 


Endothelial 
Rejection 


4/6 (67) 


SElst 
1/6 (17) 


s 2/13 (15) 3/13 (23) 4/13 (31) 


4/18 (22) 
4/22 (18) 
0/12 (0) 
0/16 (0) 
2/31 (6) 
1/33 (3) 
0/5 (0) 
12/71 (17) 
3/85 (4) 
< .005 





3/18 (17) 
7/22 (32) 
2/12 (17) 
2/16 (12) 
2/31 (6) 
2/33 (6) 
1/5 (20) 
16/71 (23) 
CIT 


4/18 (22) 


6/31 (19) 
4/33 (12) 


23/71 (32) 
10/85 (12) 
< .005 


*n/d indicates number o! grafts with rejection/number of grafts performed. 


TSEIs indicates subepithelial infiltrates. 


avascular preoperative cornea was 
done for Fuchs' dystrophy in a patient 
who waited three weeks after the 
onset of symptoms to be examined. 


COMMENT 


A graft rejection is heralded by the 
onset of blurring ef vision, redness of 
the eye, or discomfort. It is most 
important that patients are aware of 
these three danger signals. Occasion- 
ally, in a mild rejection, the patient 
will be asymptomatic. In our experi- 
ence, the most reliable symptom is 
decreased vision, followed by redness 
and then the discomfort. We warn 
patients to call us 24 hours after the 
onset of any of the three danger sig- 
nals. They are instructed on how to 
test their vision by looking at an 
object on a wall in their house that 
they can just see at a fixed distance 
and under constant lighting condi- 
tions. 

The signs of a graft rejection are 
injection, iritis with keratie precipi- 
tates, epithelial and endothelial rejec- 
*tion lines, SEIs, and graft edema. The 
injection can be either a cireumcorneal 
flush or a segmental injection that 


involves the limbus. Keratic precipi- 
tates are usually out of proportion to 
the mild anterior chamber reaction. 

Epithelial rejection was noted as 
late as 13 months postoperatively, 
indicating the persistence of donor 
epithelium. The true frequency of epi- 
thelial rejection is probably higher 
than 10%. It could easily have taken 
place without symptoms between vis- 
its to our office. 

The frequency of rejections im this 
study was 21% for endothelial rejec- 
tions, 10% for epithelial rejeetions, 
and 15% for SEIs. To our knowledge, 
the literature contains frequency data 
for the endothelial rejections only. 
Polack* reported homograft reaetion 
in 9% to 12% of "good prognosis 
cases." Offret et al" found the fre- 
quency of rejection to be 30% of cases. 
In a series of 600 transplants, Gibbs et 
al" reported an overall rate or rejec- 
tion of 44%, while the failure caused 
by rejection was 22%. 

The literature contains several re- 
ports of the rate of endothelial rejec- 
tion in keratoconus patients. Chand- 
ler and Kaufman" found a frequency 
of 37%, Keates and Falkenstein’’ 
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found a frequency of 3%, and Anseth'* 
found a frequency of 6%. Donshik et 
al^ found a frequency of 18% rejection 
in the unilateral cases of transplants 
in keratoconus. In bilateral grafts for 
keratoconus, the rate rose to 27%." In 
the present report, six of the 33 grafts 
that were done for keratoconus had 
endothelial rejection, which is a fre- 
quency of 18% compared with 21% in 
all 156 cases. Not enough bilateral 
keratoconus cases were done in the 
present study to discuss the presence 
or absence of an increased frequency 
of rejection. 

Fine and Stein’ divided their cases 
into avascular and vascular categories, 
and they found the rate of rejection 
reaction to be 11.8% for avascular 
cases and 15% for vaseular ones. They 
defined a vascular case as one in which 
even a single vessel was present. Kho- 
dadoust' reported a series of 400 
transplants and classified the fre- 
quency according to the degree of 
vascularity. He found rejection reac- 
tions in 3.5% of avascular cases, 13.396 
of mildly vascular ones, 28% of moder- 
ately vascular cases, and 65% of heavi- 
ly vascular cases; the frequency for all 
cases was 23%. Gibbs et al'' found an 
increased rate of rejection in more 
vascularized carneas and also found 
that the reversibility cf rejection was 
affected by the vascularization. The 
present study also shows that those 
corneas, which were more vascular- 
ized, had the higher rate of irreversi- 
ble graft rejection. Cherry et al” also 
found that the more the preoperative 
corneal vessels, the higher the fre- 
quency of graft rejection. It has long 
been thought that corneal vasculariza- 
tion gives rise to an increased fre- 
quency of graft rejections and graft 
failures.’**'**! The present study 
supports this hypothesis (Table 5). 

We found an increased rate of rejec- 
tion in younger patients. Although 
others might think that is the case 
from general impressions, we could 
not find it documented in the litera- 
ture. 

The exact rate of graft rejection 
cannot be determined from this 
retrospective study. Various aspects 
of a graft rejection can be missed even 
in a prospective study. Epithelial 
rejection and SEIs may only last a few 
days. We do not know if SEIs can be 
transient. 

Another factor that must be consid- 
ered, which has not been considered in 
any of the studies citec previously, is 
the amount of topical corticosteroids 
the patient had previously received 
and was currently taking at the time 
the graft rejectien reaction was noted. 
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It is well known that corticosteroids 
suppress the rejection, so the frequen- 
cy of rejections might vary on that 
basis alone. During the time of the 
present study, a typical corticosteroid 
regimen included 1% prednisolone 
acetate or prednisolone sodium phos- 
phate four times daily for one week, 
three times daily for one week, twice 
daily for two weeks, once daily for 
four weeks, every other day for eight 
weeks, and then no corticosteroids. 
Since the study, we administer 3.0 mg 
of subconjunctival betamethasone so- 
dium phosphate at the end of surgery 
and reduce topical corticosteroids 
more slowly in younger patients. 
When a graft fails because of rejec- 
tion, it is invariably caused by the 
endothelial type of rejection, with de- 
struction of endothelial cells by sensi- 
tized lymphocytes and subsequent 
edema of the graft. Polack” reported 
a failure rate caused by rejection of 
9% to 12% of “good prognosis cases.” 
Fine and Stein'^ found that 50% of 
vascular cases with rejection and 66% 
of avascular cases cleared with topical 
corticosteroids. Khodadoust' stated 
that half of the rejections in his series 
could be reversed with corticosteroids. 
In grafts for keratoconus, Chandler 
and Kaufman" found that 10% failed 
because of rejection, whereas the fre- 
quency of rejection reactions was 37%. 
As previously stated, Gibbs et al" 
found a rate of rejection of 44%, half 
of which were irreversible. In the 
present series, 24% of grafts with 
endothelial rejection were unsuccess- 
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fully treated. Thus, it is possible to. 
reverse the majority of rejections. The 


grafts in the present series that failed 
because of rejection were all in cases 
of stromal vascularization and mainly 
those in which the patients waited for 
some time after the onset of symp- 
toms before coming to our office for 
treatment. 

The onset of an endothelial rejec- 
tion in the present study averaged 
eight months after the operation; the 
shortest time was two weeks and the 
longest time was 29 months. The epi- 
thelial rejection was seen sooner (av- 
erage, three months), and SEIs were 
seen somewhat later (average, ten 
months). We have seen an endothelial 
rejection line and SEIs in a patient, 
who is not included in the present 
series of cases, six years after sur- 
gery. One of us (O.C.A.) has seen an 
endothelial rejection line, edema be- 
tween the line and the wound, and 
cells and flare in a patient 23 years 
after transplantation. In this study, 
50% of the endothelial rejections were 
seen within the first six months, 79% 
within the first year, and 9596 within 
two years. Of the epithelial rejections, 
86% were seen within six months and 
93% within a year. Twenty-six percent 
of the SEIs were seen within six 
months, 70% within 12 months, and 
92% within 18 months. 


TREATMENT OF GRAFT 
REJECTION REACTIONS 


Vigorous and early treatment of 
graft rejections can mean the differ- 
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treat severe rejections with general- 
ized edema of the graft or rejections 
with an endothelial rejection line and, 
segmental edema of the graf: with 
subeonjunctival and topical cortico- 
steroids, which are given for systemic 
effects. Systemically, 80 mg of predni- 
sone can be given orally each day for 
five to seven days and then stopped or 
rapidly tapered. Subconjunctival in- 
jection (3 mg of betamethasone sodi- 
um phosphate or 2 mg of dexametha- 
sone) is often repeated daily for two 
or three days. Prednisolone acezate or 
prednisolone sodium phosphate, 1%, or 
the equivalent, is given topically every 
hour while the patient is awake for the 
first two to three days; then it is given 
every two hours for three days, then 
reduced to every three hours for three 
days, then usually reduced to four 
times each day, and then gradually 
tapered. Less severe endothelial rejec- 
tions without significant edema can 
usually be treated with just subcon- 
junctival and topical corticosteroids. 

Epithelial rejections and SEIs can 
be treated with topical corticosteroids 
alone, several times each day for five 
to seven days and tapered gradually. 
Although they do not result in loss of 
vision, we think they represent a 
smoldering graft rejection problem, 
and we warn of a possible endothelial 
rejection to follow. The risk of devel- 
opment of cataracts in phakic patients 
must be considered in using topical 
steroids, as pointed out by Dorshik et 
alas 
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Adult Inclusion Conjunctivitis 


Clinieal Characteristics and Corneal Changes 


Susan Stenson, MD 


è Twenty-five consecutive cases of ad- 
ult inclusion conjunctivitis were studied. 
Diagnosis was based on the finding of 
typical Halberstaedter-Prowazek inclu- 
sion bodies on cenjunctival scrapings. 
Corneal involvement was common (20/25 
patients); most frequent was superficial 
epithelial keratitis (15/25). Other changes 
seen included subepithelial nummular 
keratitis (6/25), marginal keratitis (2/25), 
and superior limba! swelling and pannus 
(4/25). There seemed to be a predilection 
for involvement of the upper half of the 
cornea. Conjunctival scarring occurred in 
one patient only. Associated genitouri- 
nary symptoms were spontaneously re- 
ported in three patients only; however, on 
careful questioning, an additional 12 
patients were found to have a history of 
urethritis or cervicitis. A comparison with 
viral follicular conjunctivitis is made. The 
location and pattern of keratopathy, asso- 
ciated genitourinary complaints, mucopu- 
rulent nature of discharge, and lack of 
response to standard topical therapy 
would seem to suggest chlamydial cause. 
Conjunctival scrapings are very helpful in 
differential diagnosis between viral and 
chlamydial conjunctivitis. 

(Arch Ophthalmo!/ 1981;99:605-608) 


[nelusion conjunctivitis is seen in 

adults as an acute or chronic infec- 
tion. Its clinical presentation as a fol- 
lieular conjunctivitis can be indistin- 
guishable from viral processes. Reli- 
able differentiation is possible only 
through culture, serologie, and cyto- 
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logic studies. 

The aim of this study was to evalu- 
ate the clinical characteristics, espe- 
cially the corneal changes, observed i in 
adult follicular conjunctivitis ‘due to 
Chlamydia so. as to aid in its identifi- 
cation and differentiation from simi- 
lar cases of adenoviral infection. 


SUBJECTS AND METHODS 


Twenty-five consecutive cases of inclu- 
sion conjunctivitis were analyzed. Al! adult 
patients with acute or chronic follicular 
conjunctivitis were studied. Conjunctival 
eultures for bacteria and fungi were rou- 
tinely obtained. Viral eultures for herpes 
and adenovirus were done in selected cases 
seen during the first several days of dis- 
ease. Scrapings of the upper and lower 
palpebral conjunctiva were taken and 
stained with Giemsa for microscopic exam- 
ination. 

Cytologic findings were used for the 
differential diagnosis of viral and inclusion 
follicular conjunctivitis. In viral processes, 
the inflammatory cell response is predomi- 
nantly mononuclear, with many lympho- 
cytes and monocytes. In inclusion conjune- 
tivitis, the cell response is intense and 
polymorphic with many neutrophils, lym- 
phocytes, and monocytes; neutrophils are 
usually most numerous. Plasma cells are 
also frequently found. The pathognomonic 
cytologic finding, however, is the baso- 
philie cytoplasmic inclusion body of Hal- 
berstaedter-Prowazek, typically seen "cap- 
ping" the nucleus of epithelial cells (Fig 1 
and 2). 

In this series, the diagnosis of inclusion 
conjunctivitis was based on cytologie find- 
ing of chlamydial inclusions in Giemsa- 
stained conjunctival scrapings. The other 
methods of identifying this organism— 
direct culture using yolk sacs or irradiated 
McCoy cell cultures and serologic studies 
(complement fixation or microimmuno- 
fluorescence)—were not routinely done. 
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RESULTS 


A total of 25 cases of adult inclusion 
conjunctivitis were diagnosed based 
on typical cytobgic findings. Of these, 
18 were acute end seven were chronic 
(acute was considered less than one 
month's duraton). Infection varied 
from four days to two years in dura- 
tion. Ages ranged from 14 to 45 years, 
with an averaze of 26 years. There 
were 16 males and nine females. 
Infection was bilateral in 16 cases; in 
the other nine, the left eye was slight- 
ly more frequently affected (five of 
nine patients). There was a history of 
a concomitant conjunctivitis in the 
sexual partner in four cases. Overall, 
systemic symp-oms were uncommon. 
Only three patients reported an 
accompanying arethritis or cervicitis; 
however, in an additional 12 subjects, 
some genitourinary complaints could 
be elicited on careful questioning. 
Regional aderopathy was usually 
present (moderate in 13), but not a 
prominent featare. 

The conjunc ivitis was uniformly 
follieular in type with involvement of 
both upper and lower fornices; in sev- 
eral cases, the upper tarsal involve- 
ment was predominant. Conjunctival 
chemosis and edema of the plica and 
semilunar fold were often present in 
acute infections, but to a lesser extent 
than with viral conjunctivitis. Hemor- 
rhages were nct observed in this se- 
ries. Membranes were seen in four 
patients with florid conjunctival reac- 
tion; these occu-red on both upper and 
lower lids. No aecompanying iritis was 
found. 

Overall, cornzal changes were ob- 
served in 20 patients. Although the 
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Fig 1.—Mononuclear response in viral conjunctivitis (left) compared with polymorphic 
inflammatory cell response in inclusion conjunctivitis (right) with inclusion bodies 
(arrow) (Giemsa, X 200). 





Fig 2.—Halberstaedter-Prowazek inclusion body (arrow) in conjunctival epithelial cell 
(Giemsa, x 500). 


pattern of involvement varied, there 
was a striking predilection for in- 
volvement of the upper half of the 
cornea. Epithelial keratitis was the 
most common finding (15/25 pa- 
tients). This was usually in the form of 
either multiple small-staining superfi- 
cial punctate lesions or minute flat 
epithelial dots. Subepithelial nummu- 
lar lesions, reminiscent of the keratop- 
athy of epidemic keratoconjunctivitis, 
were also frequent (6/25); here again, 
involvement was typically in the upper 
one third of the cornea. More unusual 
changes included marginal keratitis in 
two patients, a phlyctenular lesion in 
another, and a peculiar epaulette-like 
pannus at the upper limbus in two more 
(Fig 3 through 10). 

Many of the patients had been pre- 
treated with a variety of topical anti- 
biotie-steroid combinations without 
improvement. None reported any re- 
cent travel outside the greater New 
York area. After the diagnosis was 
established, each patient received a 
combination of topical erythromycin 
ointment and oral tetracycline hy- 
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drochloride (1 g/day) for three weeks. 
Asymptomatie sexual partners also 
received three-week courses of oral 
tetracycline. Complete resolution oc- 
curred in all but one patient, a 21- 
year-old man with a two-year history 
of follieular conjunctivitis. In this 
case, symptoms abated with treat- 
ment and follicles gradually re- 
gressed, but not completely. In anoth- 
er chronic case—a 26-year-old woman 
with a six-month history of severe 
membranous follicular conjunctivitis 
with epithelial keratitis—infection 
cleared with treatment, but scarring 
of the palpebral conjunctiva, especial- 
ly the upper part, resulted. (This was 
the only case in this series where 
conjunctival cicatrix was seen.) About 
16 months later, she had a recurrence 
of symptoms, having recently reinsti- 
tuted sexual relations with her former 
untreated partner. Cytologic findings 
again demonstrated am intense poly- 
morphic inflammatory cell response 
with inclusion bodies. Repeated treat- 
ment with oral tetracycline resolved 
the infection. 
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Fig 3.—Acute inclusion conjunctivitis in 
21-year-old man with nonspecific urethri- 
tis: follicles lower fornix. 


Fig 4.—Follicles of upper fornix and tarsus 
in same patient as Fig 3. 








Fig 5.—Inclusion conjunctivitis with sub- 
epithelial keratitis involving upper cornea 
in 32-year-old woman with two-month his- 
tory of refractory follicular conjunctivitis. . 
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Fig 6.—Sixteen-year-old boy with three- , 
week history of follicular conjunctivitis due 
to Chlamydia: marginal keratitis involVint 
upper cornea. 
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Fig 7 —Inciusion conjunctivitis with focal 
superior pannus in 25-year-old woman 
with bilateral invcivement for one month. 





Fig 8.—/nclusion conjunctivitis with su- 
perior limbal swelling in 29-year-old man 
with one-week history of red eye. 





Fig 9.—Inciusion conjunctivitis with su- 
perior "epaulette" pannus in 22-year-old 
man withesix-week history of follicular con- 
junctivitis OS. 





Fig 10.—Superior "epaulette" pannus and 
“subepithelial keratitis in 40-year-old man 
Ywith bilateral follicular conjunctivitis for 
three weeks with no response to topical 
Steroid therapy. 
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Discharge 


Keratitis 






Cytologic findings 


Response to tetracycline * 
Response to steroid — 


COMMENT 


Inclusion conjunctivitis can be seen 
as an acute or chronic follicular con- 
junctivitis, usually occurring in adults 
during their sexually active years or 
in neonates from infected mothers. 
The differential diagnosis of adult 
inclusion conjunctivitis and viral folli- 
cular conjunctivitis can be difficult. In 
follicular conjunctivitis due to viruses 
other than the common adenovirus, 
accompanying cutaneous and corneal 
changes are usually diagnestic. In 
herpes zoster, associated skin lesions 
distributed along the ophthalmic 
branches of the trigeminal nerve are 
pathognomonic. With acute herpes 
simplex, the presence of skin vesicles, 
hypesthesia, and corneal (and rarely 
conjunctival) dendrites is diagnostic. 
The waxy umbilieated nodules of mol- 
loscum contagiosum occurring along 
the lid margins and associated with a 
follicular conjunctivitis are character- 
istic. Conjunctivitis is frequently seen 
in infections with RNA viruses. Here, 
accompanying systemic signs (eg, the 
skin rash of measles or the salivary 
and lacrimal gland involvement with 
mumps) should suggest the cause. In 
adult inclusion conjunctivitis, the dif- 
ferential diagnosis is usually between 
adenoviral and chlamydial infection. 
Certain clinical characteristics can be 
useful' (Table). Incubation time is 
longer with Chlamydia. Although res- 
piratory symptoms can rarely be seen 
with inclusion conjunctivitis, genito- 
urinary problems are more frequent; 
however, as can be seen in this series, 
these are often not noticeable and 
careful questioning may be necessary 
to elicit signs of a nonspecific urethri- 
tis or cervicitis. This is contrasted to 
viral conjunctivitis, where accom- 
panying respiratory tract infection is 


inclusion 


Incubation 4-19 Days 3-7 Days 
Unilateral, bilateral Usually bilatera! Usually unilateral 
Ages Young adults; neonates All ages 


Systemic findings Genitourinary - Respiratory 


Mucopurulent 


Course 1 Chronic Self-limited 


Adenopathy ++ +++ 
Follicles +++ +++ 
Scarring Rare Rare 


Common; epithelial and 
subepithelial; fre- 
quent limbal involve- 
ment; upper half of ment 
the cornea 


Inclusion bodies; poly- 
morphic 





Viral 










Watery 






















Common; early epithe- 
lial; late subepithe- 
lial; diffuse involve- 












Mononuclear response 








quite common. Except in viral follicu- 
lar conjunctivitis due to herpes sim- 
plex type 2, genital involvement does 
not occur. Discharge is usually more 
copious and mucopurulent with inclu- 
sion conjunetivitis, compared with the 
scanty watery drainage with viral 
processes. Regional lymphadenopathy 
is observed in both types of follicular 
conjunctivitis; however, involvement 
seems to be more marked with 
viruses. No subconjunctival hemor- 
rhages were found in any of the cases 
reported herein; although not com- 
mon, petechial changes are recognized 
to occur in viral conjunctivitis. Mem- 
branes are uncommon and seem to be 
nonspecific, being found in both, prob- 
ably more as a manifestation of the 
severity of the infection than the 
cause. Chemesis and edema of the 
plica and semilunar fold are also com- 
mon findings; these are generally 
somewhat more prominent in viral 
conjunctivitis. Age grouping in the 
sexually active years and lack of 
improvement after two weeks of con- 
servative treatment should also raise 
strong suspicion of a chlamydial 
cause. Lack of response to or even 
exacerbation of symptoms with topi- 
cal steroids further suggests inclusion 
conjunctivitis. 

The question of corneal changes in 
inelusion conjunctivitis raises the 
issue of its differentiation from tra- 


choma. Long recognized as a major 


cause of blindness worldwide, tracho- 
ma affects the eyes primarily, being 
characterized by stages of recurrent 
activity and cicatrization, eventually 
leading to corneal scarring and visual 
loss. Systemic involvement is only sec- 
ondary; genital recovery of the orga- 
nism, although infrequent, has been 
reported.* In eontrast to this, the ocu- 


Inclusion Conjunctivitis—Stenson 607 





Ar Api 


eG? RET WIN. 


l Bla 


PEL "4E acti 


& dtu 


hd n Ru" rg 


2228 Dm uus 


* 
n^. 
"a 
>i — 





lar changes of inclusion conjunctivitis 
are less common and secondary in 
importance to genitourinary involve- 
ment. Without proper treatment, in- 
fection either pursues a benign self- 
limited course or leads to chronic 
symptoms. Scarring and visual loss 
are virtually unheard of with inclusion 
conjunctivitis. As opposed to the geo- 
graphic distribution and age predilec- 
tion for the very young and old with 
trachoma, inclusion conjunctivitis oc- 
curs sporadically and affects primari- 
ly either neonates or young adults. It 
should be noted, however, that al- 
though the clinical pictures differ and 
certain serotypes of C trachomatis are 
considered pathognomonic for tracho- 
ma (A, Ba, and C) and inclusion con- 
junctivitis (D to K), overlap does exist. 
There is at least one report of a volun- 


teer inoculated with a chlamydial 


strain from a neonate with inclusion 
blennorrhea who developed ocular 
changes indistinguishable from tra- 
choma.* | | 

Several types of superficial corneal 
involvement in adult inclusion con- 
junctivitis have been described. Daw- 
son and Schachter’ reported corneal 
findings in 17 cases and found pannus 
in three, epithelial keratitis in 16, 
marginal infiltrates in 12, and 
epidemic ^ keratoconjunctivitis-like 
changes in two.’ Other authors have 
denied the occurrence of any notewor- 
thy eorneal changes in pure inclusion 
conjunctivitis. Jones et al^ postulated 
a third type of trachoma-inclusion 
conjunctivitis (TRIC) ocular involve- 
ment: TRIC agent punctate keratitis, 
or TPK. Patients with this condition, 
considered clinically intermediate be- 
tween trachoma and inclusion con- 
junctivitis, are usually in their 20s, 
frequently have elicitable genitouri- 
nary symptoms and typical inclusion 
bodies in conjunctival serapings. Cor- 
neal involvement is primarily in the 
form of punctate stromal keratitis. 
Serotype distinctions for TPK have 


1. Schacter J, Dawson CR: Human Chlamydial 
Infections. Littleton, Mass, PSG Publishing Co 
Ine, 1978, pp 97-110. 

2. Ormsby HL, Thompson GA, Cousineau GG, 
et al: Topical therapy in inclusion conjunctivitis. 
Am J Ophthalmol 1952;35:1811-1814. 

3. Jones BR: Ocular syndromes of TRIC virus 
infection and their possible genital significance. 
Br J Vener Dis 1964;40:3-18. 

4. Jones BR, Al-Hussaini MK, Dunlop EMC: 
Infection of the eye and genital tract by TRIC 
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not been done. 

Several studies have recorded clini- 
cal characteristics of experimentally 
induced inclusion conjunetivitis. Tar- 
izzo et al’ inoculated 13 blind volun- 
teers with the Kami strain (TRIC/ 
/JAP/TOKU-3/ON). Conjunctival re- 
action was primarily in the lower lid. 
A perikeratic infiltrate developed in 
eight of 12 cases; no other corneal 
changes were observed except for 
upper limbal follicles in one case.’ 

This is in contrast to a second study 
of experimental inclusion conjunctivi- 
tis in volunteers inoculated with 
(TRIC/ /USA-Cal-9-ON) and (TRIC/ 
/USA-Cal/Cal-15-ON). Follicles oc- 
curred in the lower fornices and upper 
tarsal plate. Conjunctival inflamma- 
tion peaked two weeks after exposure. 
No conjunctival scarring was found 
despite repeated exposure to the 
agent for up to two years. Keratitis 
was a regular feature of the disease. 
Epithelial keratitis was most fre- 
quent; other involvement took the 
form of marginal infiltrates, large 
central subepithelial lesions, limbal 
swelling, and micropannus (especially 
in reinfections). In 44 primary infec- 
tions, epithelial keratitis occurred in 
42 patients, marginal infiitrates in 40, 
small central infiltrates in 33, and 
large in 18. The frequency of keratitis 
overall did not increase with reinfec- 
tion.’ "i 

The nature and frequency of cor- 
neal changes found in the series of 
patients reported herein correlates 
well with prior experimental and celin- 
ical reviews. Significant corneal 
changes occurred in 20/25 cases. Most 
frequent was superficial epithelial 
keratitis, indistinguishable from that 
seen in other conditions except for its 
preferential involvement of the upper 
cornea. Subepithelial keratitis rang- 
ing from fine extensions of more 
superficial involvement to nummular 
changes mimicking the keratitis of 
epidemic  keratoconjunctivitis was 
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ommon; here, too, the superior 

eornea was predominantly affected. 
More unusual changes included margi- 
nal infiltrates, phlyctenular changes, 
and superior limbal swelling and scar- 
ring. Corneal changes overall seemed 
more frequent with longer duration 
and increased severity of disease; 
however, the patient with the longest 
history of involvement (two years) 
exhibited no corneal pathologic find- 
ings, whereas the superior limbal 
swelling in another occurred after 
only one week of infection. In the one 
case with recurrence, mild conjuncti- 
val scarring developed, but no corneal 
involvement other than mild transient 
punctate keratitis was noted. 

Overall, the predilection for upper 
corneal involvement, several atypical 
forms of keratopathy, and the fre- 
quent occurrence of keratitis early in 
the course of the infection, offer some 
clinical characteristics helpful in dis- 
tinguishing chlamydial involvement 
from cases of viral conjunctivitis 
where the corneal changes involve the 
entire surface (with perhaps some 
preference for central and inferior 
sites) and changes typically take the 
form of either an early diffuse epithe- 
lial keratitis or a late subepithelial 
nummular keratitis. 

Keratitis in adult inclusion conjunc- 
tivitis seems to be more common in 
oecurrence and more variable in form 
than generally believed. The location 
and pattern of | keratopa:hy— 
combined with other clinical charac- 
teristics, including genitourinary in- 
volvement, lack of response to topical 
steroids, and quality of discharge— 
would seem to be helpful in the clinical 
differentiation of chlamydial and 
viral follicular conjunctivitis. 
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Photosensitivity to Sulfisoxazole Ointment 


Allan Flach, MD 


€ A 35-year-old man demonstrated sul- 
fisoxazole diolamine-induced photosen- 
sitivity during treatment for staphylococ- 
cal blepharitis. This reaction was easily 
avoided by applying the eintment at bed- 
time and covering the eyelids during sun- 
bathing while in therapy. A drug-induced 
photosensitivity reaction should be con- 
sidered in cases of staphylococcal ble- 
pharitis resistant te or aggravated by eye- 
lid-margin therapy with sulfonamides. 

(Arch Ophthaimel 1981:99:609-610) 


D hotesensitivity due to sulfona- 

mides has been recognized since 
1937.' It has been documented after 
both eral administration? and topical 
application.’ Therefore, sulfonamides 
are commonly included as a major 
group among the following agents 
causing photosensitivity reactions in 
man: ehlorothiazides, coal tar, pheno- 
thiazimes, psoralens, sulfonamides, 
sulfonylureas, and tetracyclines.' De- 
spite these potential toxic effects, sul- 
fonamide ointments are often used as 
eyelid-margin serubs in the treatment 
of staphylococeal blepharitis, usually 
without sequelae. The present case 
demonstrates clinically | significant 
photosensitivity that developed after 
sunbathing by a patient undergoing 
treatment of his staphylococcal ble- 
pharitis with sulfisoxazole diolamine 
ointment. 


REPORT OF A CASE 


A 35-year-old man was seen in the Uni- 
versity of California Eye Clinic, San Fran- 
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cisco, for a routine ocular examination. 
Although he denied a history of drag aller- 
gies, he described one occasion, several 
years previously, when he sunburned easily 
while taking tetracycline by mouth. The 
patient denied using medications at the 
time of this examination. OpFthalmic 
examination was unremarkable exsept for 
the signs of staphylococcal blephar-tis (col- 
larettes, poliosis, and alopecia). 

After examination, the patient was told 
to apply sulfisoxazole ointment as eyelid- 
margin scrubs twiee daily for two weeks. 
After several days’ therapy, the patient 
discontinued therapy because the margins 
of his eyelids became edematous. He 
denied pruritus and other local and Sys- 
temie signs and symptoms of allergy at 
this time. On return to the eye clic for 
reexamination, the marginal eyelid edema 
had resolved, but a distinct area of =rythe- 
ma resembling a sunburn and limited to 
the eyelid margin above the lash lme and 
not extending to the lid fold was visible. 
The patient admitted he had been senbath- 
ing during his treatment period ard prior 
to the onset of edema and subsequent 
erythema, but denied substantial sanburn 
elsewhere on his body. 

After this acute episode, the satient 
received erythromycin (Erythroem) lid 
scrubs during a two-week period. AP medi- 
cations were discontinued for one week. 
Finally, treatment with sulfisoxazol» oint- 
ment was reinstituted during a tweweek 
period without problems. During this time, 
the patient enjoyed outdoor activities, but 
avoided sunbathing. 


COMMENT 


The patient described seems tc have 
demonstrated clinically significant 
sulfisoxazole-induced photosensitivi- 
ty. Drug-induced photosensitivi-y re- 
fers to adverse cutaneous responses 
that follow the combined expostre to 
chemicals and light. The pat ent’s 
edema and erythema were localized to 


the upper eyelid margins without 
extension to the lid felds and without 
involvement of the lower eyelid mar- 
gins. No substantial edema or erythe- 
ma developed when the patient used 
the sulfisoxazole ointment without 
sunbathing. Therefore, it seems that 
both the application of sulfisoxazole 
ointment and some critical amount of 
sunlight exposure were required to 
produce the reaction. 

“Drug-induced photosensitivity” is 
a nonspecific term that includes pho- 
totoxicity and photoallergy. The pro- 
posed mechanisms, clinical character- 
isties, and histologie pictures of each 
have been described and are given in 
the Table.**' Although sulfonamides 
have been associated with both types 
of photosensitivity,'* the present case 
is most consistent with a phototoxic 
reaetion. A sunburn-like reaction de- 
veloped, well lecalized to the area of 
sulfisoxazole applieation, after the 
patient's first exposure, without other 
allergie reactions in the area of appli- 
cation or at distant sites. Finally, sul- 
fisoxazole has been shown to be photo- 
toxic by human assay.” 

Why has sulfisoxazole-indueed pho- 
tosensitivity not been previously de- 
scribed as clinically important? At the 
time of examination, this patient 
demonstrated unusually prominent 
signs of photosensitivity. However, it 
is possible that more subtle signs of 
photosensitivity have been mistaken 
for a poor therapeutie response or 
even an allergic reaction in other 
patients. 

It is important that a sulfonamide- 
induced photosensitivity reaction not 
be mistaken fer a "sulfa allergy." 
Although the sulfonamides have been 
replaced by antibioties as the first- 
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Reaction on first exposure 


Incubation period neces- 
sary after first exposure 


Clinical characteristics 





Reactions at distant sites 
possible 


Persistent light reaction 
may develop 


Experimental allergy test- 


Histology 


*Passive transfer, lymphocyte stimulation test, and macrophage migration inhibition test. 


choice treatment of major systemic 
infections,» they have been proved 
effective in the topical treatment of 
minor ocular infeetions, including 
staphylococcal belpharitis." They pro- 
vide the advantages of low cost and 
low toxieity when used topically. 
Rarely do they encourage superinfec- 
tions with other organisms and they 
have a low allergie potential. Further- 
more, if the patient becomes sensitive 
to them during their long-term appli- 
eation or if mieroorganisms develop 
resistance, a life-saving antibacterial 
agent has not been lost from the 
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Similar to sunburn 





Concentration of drug nec- High Low 
essary for reaction 
Incidence High Low 


Negative 


and edema without 
cellular infiltration 


Program.—A program on 
Department of Ophthalmology, 
contact Jan Reisinger, Towsley 


Alumni Day.—The University of Illinois 
Residents-Alumni Day, May 20, 1981. Dr Robert 
lecturer. For further information, contact Dr Jacob Wilensky, 
Infirmary, 1855 W Taylor St, Chicago, IL 60612. 


Meeting.—The Pennsylvania Academy of Ophthalm 
annual scientific meeting on May 20-23, 1981, at the 
guest of honor and special guest lecturer will be Dr 
lecturers include the following: Dr Gary N. Foulks, 
Quigley, Dr Thomas A. Rice, Dr Lawrence J. Singerman, 
information, contact Dr Donal 


Course.—The Center for Continuing Medical Education of The Cl 
present a course on “Neuro-ophthalmology for the Practitioner, 
faculty will include J. Lawton Smith, MD, Ronald M. Burde, MD, and Robert B. Daroff, MD. For 
further information, contact the Center for Continuing Medical Education, The Cleveland Clinic 


Educational Foundation, 9500 Euclid Ave, Cleveland, OH 44106. 





Variable (urticarial 
wheals, delayed papu- 

lar and eczematous 

eruptions) 








Positive 















patient’s potential therapeutic array. 

Drug-induced photosensitivity reac- 
tions associated with the treatment of 
staphylococcal blepharitis can be easi- 
ly avoided by treating eyelid margins 
at bedtime and covering the eyelids 
when sunbathing during treatment 
regimens. A photosensitivity reaction 
should be considered as a diagnostic 
possibility in any blepharitis aggra- 
vated by lid scrubs or unusually 
refractory to treatment. Further- 
more, a photosensitivity reaction 


should be considered when sulfona- 
mide allergy is suspected and should 


“Current Perspectives in Ophthalmology” will be offered by the 
University of Michigan, May 7-8, 1981. For further information, 
Center for Continuing Medical Education, Ann Arbor, MI 


Eye and Ear Infirmary will conduct its annual 
F. Azar of New Orleans will be the alumni 
University of Illinois Eye and Ear 


ology and Otolaryngology will conduct its 
Bedford Springs Hotel, Bedford, Pa. The 
Irving H. Leopold of Irvine, Calif. Other 
Dr Raymond R. Margherio, Dr Harry A. 
and Dr Robert L. Simons. For further 
d B. Kamerer, 3600 Forbes Ave, Pittsburgh, PA 15213. 


eveland Clinie Foundation will 
" May 29-30, 1981. The guest 


r 


be recognized as a potential cause for 


poor patient compliance. 


This study was supported by research grant 
EY-02141 from the National Institutes of 
Health. 


Nonproprietary Name and 
Trademarks of Drug 


Sulfisoxazole diolamine—Gantrisin Ear 
Solution, Gantrisin Ophthalmic Oint- 
ment and Solution, Gantrisin Injection, 
Sulfium. 
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Radiation Therapy in and About the Retina, 
Optie Nerve, and Anterior Visual Pathway 


Psychophysical Assessment 


Constance R. Fitzgerald, MD; Jay M. Enoch, PhD; Leonard A. Temme, PhD 


* Visual changes may develop in 
patients receiving radiation therapy for 
malignant neoplasms in and about the 
optic nerve and anterior visual pathway. 
Cases have been studied using a series of 
psychophysica! tests, including kinetic 
perimetry, increment threshold determi- 
nations, Flashing Repeat Static Test, and 
sustained- and transient-like functions. A 
characteristic time-dependent reduction 
in sensitivity has been identified in these 
patients. This finding, in addition to the 
presence of nerve fiber bundle defects, 
appears to place the pathologic changes 
in the axen of the ganglion cell posterior 
to the lamina cribrosa. Any change in the 
sustainec- and transient-like functions, 
the organization of which appears to be in 
the neural retina, was seen only if a con- 
comitant radiation retinopathy was identi- 
fied. 

(Arch Ophthalmol 1981;99:611-623) 


ersons who have had radiation 

treatment for malignant  neo- 
plasms in and about the visual path- 
ways will be shown to have changes in 
the optienerve that may be present in 
addition to the widely appreciated 
radiation retinopathy.! 
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In the presence of pathologic 
changes that affect the optie nerve 
posterior to the lamina cribrosa, there 
is a time-dependent reduction in sen- 
sitivity found when assessing both 
kinetic and static perimetric re- 
sponse.*'* The changes observed in 
the patients with radiation therapy 
affecting the optic nerve are unique 
because of the duration required for 
the development of the response," ie, 
the initial measurement of an isopter 
may show an essentially normal func- 
tion, and only with repeated testing 
may the time-dependent lesion be- 
come evident. These patients may also 
show retinal changes. To date, none 
has been found with only retina psy- 
chophysical effects, but persons with 
only optic nerve effects are included 
in the population. 

Fields obtained in these patients 
may also show nerve fiber bundle 
defects. These should not be confused 
with the field defects observed in 
glaucoma, which are often asseciated 
with glaucomatous cupping of the 
optic disc. The time-dependent reduc- 
tion in sensitivity may be used in 
making the distinetion between optic 
nerve pathologie findings posterior to 
the lamina cribrosa and optie nerve 
pathologie changes of glaucoma. Hys- 
terical fields may show changes that 
appear similar to time-dependent 
changes in sensitivity and must be 
distinguished from post-lamina crib- 
rosa changes in visual response. 

Time-dependent changes in sensi- 
tivity are partieularly evident in the 
plateau portion of the "island of 
vision" or field, which tends to ampli- 


Assessment After Radiation Therapy—Fitzgerald et al 


fy changes encountered in kinetic 
perimetry. This is represented by a 
simple mode! of a slowly sinking 
island of vision (Fig 1). The tech- 
niques used to measure these changes 
will be deseribed in the "Methods" 
section. , 


EFFECTS OF RADIATION 


A number of investigators have 
studied the effects of radiation on the 
nervous system of the experimental 
animal. Functional ehanges noted in 
the CNS have included alteration in 
amplitudes of action potentials, in- 
crease in exeitability, and increase in 
the time course of the neural 
response.? | Anatomically, early 
changes to the myelin sheaths of irra- 
diated spinal cord have been noted." 
An inflammatory reaction involving 
the vasculature, with ultimate loss in 
nervous and dendritic arborizations 
with pallor, swelling, beading or com- 
plete dissolutien of myelin sheaths in 
irradiated cerebrum, has been found." 
Changes in the retinal receptor after 
single high doses of irradiation have 
also been noted.!*:!7 

It is now commonly accepted that 
the single high-dose irradiation often 
used in animal studies is in no way 
comparable to the fractionated irra- 
diation used in radiation therapy. 
Clinical observations and histopatho- 
logie correlatiens are, therefore, im- 
portant in establishing the effects of 
irradiation therapy delivered in and 
about the visual pathway. 

In a report describing two patients 
who received irradiation that neces- 
sarily included the chiasm, one showed 
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Fig 1.—Assume cut is made through "is- 
land of vision." Central area of peak sensi- 
tivity is surrounded by relatively flat or 
plateau zone of visual field. Sensitivity 
again falls toward outer bounds of field. In 
normal subjects, island is generally rela- 
tively stable in time, while in post-lamina 
cribrosa lesions, it seems to “sink” in time, 
slowly in radiation cases and often faster 
in other conditions. In kinetic perimetry, 
flatness of plateau portion of field ampli- 
fies small changes in sensitivity, leading to 
predictable contractions of field (see - 
Fig 2). ESSE Len cd 
Eccentricity in the Visual Field 


Kinetic Amplifier 


B 
Plateau 
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Fig 2.—Some effects of reduction in sensi- 
tivity in time in determinations of isopters 
using kinetic perimetry in plateau region of 
field. A1, Snail-like or helical isopter deter- 
mined by sequential single determinations 
(clockwise configuration). A2, Portion of 
single isopter repeated over given arc. 
Typewriter-like return to starting point is 
shown. A3, Back-and-forth pattern used to 
sample arc of isopter. This is boustrophe- 
don pattern, ie, as cow might plow a field. 
B, Repeated kinetic trials in a given merid- 
ian before shifting meridian, ie, 1, 2, 3, 
then 4, 5, 6.... This approach gives idea 
of rate of change in given meridian. All 
meridians need not be equal. C, Shading 
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tion was not available, but histopatho- 
logie examination showed degenera- 
tion of myelin sheaths and secondary 
gliosis involving the temporal lobe, 
hypothalamus, optie nerve, chiasm, 
and optic tracts." 

Pathologie examination of three 
patients receiving irradiation that 
included the spinal cord showed that 
myelin may be damaged by ischemia 
secondary to infarction or secondary 
to pressure effects during the edema- 
tous state.'" 

In an assessment of visual complica- 
tions after irradiation for pituitary 
adenomas and craniopharyngiomas, 
visual loss was directly related to frac- 
tion size rather than total irradiation 
dosage. In those in whom visual com- 
plications developed, one patient who 
became blind showed demyelination 
and gliosis of the optic nerves on 
histopathologic examination.” 

Retinal and optic nerve complica- 
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diation. Radiation retinopathy at 
doses not ordinarily thought to result 
in retinopathy has been reported in 
the presence of vascular disease (hy- 
pertension, diabetes, and collagen vas- 
cular disease) or concomitant chemo- 
therapy.” 


THIS RESEARCH 


Our interest in radiation damage to 
the optic nerve began while observing 
the following case. 


A 70-year-old man had been treated for a 
nasal cavity squamous cell earcinoma with 
irradiation, which included 6,000 rads of 
external cobalt irradiation and 2,060 rads 
via interstitial radium needle. Eight 
months after completion ef his therapy, 
best corrected visual acuity was 20/30 OU. 
Pupils were reactive to light, without evi- 
dence of Marcus Gunn pupil. There was no 
decreased tear secretion; the cornea was 
clear OU, and the lens showed cortical 
spokes. The cup-dise ratio was 0.3 OU, with 
normal-appearing retinal vessels and mac- 


dise without eupping was observec. The 
change in the dise was considered second- 
ary to irradiation. Three months later, à 
hemianopsia developed in the right eye 
that progressed in two weeks to visual 
acuity of counting fingers, with temporal 
pallor of the optic disc, segmentally nar- 
rowed and tortuous vessels, and a normal- 
appearing macula. Pallor progressed to 
total optic atrophy. There was no clinical 
evidence of recurrence, metastatic disease, 
or any inflammatory process. The patient 
has been living free of recurrence for three 
years and is blind in both eyes. 


. E: shows zone of change of isopter. Often, 
E. isopter bound will “harden” with repeated 
p. testing and provide effective limiting inner 

E, bound. 

. a bitemporal visual field defect 15 tions??? after high-dose irradiation ula, and no hemorrhages nor exudates were 
ig months after therapy that rapidly for ethmoid sinus and nasal cavity observed. Three months after this evalua- 

4 progressed to total blindness. In the tumors have been attributed to altera- tion, an acute decrease in vision developed 
5 other patient, ophthalmologic evalua- tions in vasculature produced by irra- 1” the patient’s left eye. Pallor of the optic 


In subsequent patients, our evalua- 
tion of the status of the optic nerve 
included detailed kinetic perimetry. A 
nasal step was found in a young man 
without any evidence of glaucoma (ie, 
intraocular pressures were normal 
and discs showed no changes charac- 
teristic of glaucoma). This finding led * 


to more careful investigation of the” 


changes in the optic nerve after irna~ 
diation for carcinoma of the left eth- 
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Diameter pupillam 5 mm 


Nomen: 1 E 
Datum: 1 / 1 1 ‘79 
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Diameter pupillae 8 mm 
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Fig 3.—Kinetic fields of patient 1, OD (top) and OS (bottom). Note helical contraction OD 
and nerve fiber bundle-type alterations in fields. 


moid sinus (patient 1), nasopharyn- 
geal carcinoma (patients 2 and 4), and 
chromophobe adenoma of the pitui- 
tary (patient 3). 

In each of these patients, a charac- 
teristic alteration in kinetic perimetry 
with a time-dependent field area of 
reduced visual sensitivity became evi- 
dent on repeated testing of an isopter. 
Static perimetry (Flashing Repeat 
Static Test [FRST]) also showed time- 
dependent reductions in sensitivity in 
the same parts of the visual field. 

"Tests of intraretinal nerual function 
sustained- and transient-like re- 
sponses] have been normal unless con- 
comitant radiation retinopathy has 
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been noted. In these cases, changes in 
the sustained- and/or transient-like 
functions may be found as well. 


METHODS 
Kinetic Testing 


The patient closes his eyes for a period of 
four to five minutes before the perimeter. 
This sharply reduces the light level and 
removes formed objects. To reestablish 
sensitivity, this period with the eyes closed 
in repeated before each isopter is mea- 
sured. This approach enhances sensitivity 
and provides a common baseline for mea- 
surement. Retesting is performed to con- 
firm the findings. 

In all patients, a light-adaptive response 
occurs shortly after opening the eyes. This 


Ore acm "A 
" B s i L] 
r; ~ 4 "3 = M x » $ 
LM a << i. 


sah? -af AE 


causes a modest drop in sensitivity during 
the first minute of testing; sensitivity then 


stabilizes. As in all measures of threshold, ^ D 


there are continued fluctuations in re- 
sponse. 

If the island of vision is slowly sinking, 
an orderly reduction in sensitivity is mea- 
sured rather than simple fluctuant behav- 
ior about a mean. This test works only if 
other sources of variance are minimized. 
That is, image quality and pupil size cannot 
be fluctuating (eg, the patient is provided 
with a maximum plus, minimum minus 
sphere refraction for the test distance to 
sharpen the image and to stabilize accom- 
modation), lamp output is uniform and 
stable, and baekground luminance is on the 
linear portion-of the Weber function, since 
the effeets described are also dependent on 
background feld level. (The 31.5-apostilb 
or 10.02-candela per square meter setting 
of the Goldmann perimeter [Haag-Streit] 
is on the lower bound of this response 
state.) Fixation is moritored. In summary, 
fiuctuant behavior from other physical and 
physiologic causes is minimized, so that the 
characteristic visual response determined 
in time may be evaluated. 

The alteration measured in these pa- 
tients is a generally reproducible time- 
dependent response. In Fig 1, where the 
slope is steep (toward the periphery and in 
the very center of the field), small changes 
in sensitivity will not greatly alter the 
kinetic field, ie, the measured isopter. 
Where the plateau is flat, small changes in 
sensitivity become amolified. Therefore, if 
that which is described is occurring, there 
should be a elear shrinkage of central mid- 
field isopters, in time, after a period of eye 
closure. 

In specifie pathologie conditions or in 
different parts of the field, sensitivity may 
reach a level that ean 5e sustained, or the 
process of loss-of sensitivity may continue - 
as long as an effect can be measured. — 

When conducting kinetic perimetry in 
this group of patients, the following tech- 
niques were used to show the time-depen- 
dent reductions in sensitivity (Fig 2). 

1. A continuous isopter was determined 
(eg, Fig 3, top, and 4, top; patient 1). (a) A 
determination was made in a given merid- 
ian, then the meridiar was altered in an 
orderly clockwise or counterclockwise man- 
ner for repeated eircbng of the fixation 
point. (b) On some oeeasions, an arc or 
segment of an isopter was tested again and 
again. In Fig 7, top, patient 2, several 
points on an arc were tested, and then the 
examiner returned to tae original point on 
the are and repeated the process. (c) A 
variant of this technique was to go back 
and forth sequentially in the same are or 
segment of the visual field. 

2. The same technique as that used in 
paragraph 1 was used. but three or four 
sequential determinations were made in 
each meridian before altering meridian 
(Fig 6, right, patient 2; and Fig 15, patient 
4). This was useful when considering the 
relative rates of falloff in sensitivity in 
different meridians. 

3. In a given area showing a reduction in 
kinetic field sensitivity in time, there was 
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Fig 4.—Magnified view of central fields of patient 1. Helical-type 
isopters were determined OU (see Fig 2, A1). Individual points 
selected for detailed testing are indicated by numbers superim- 
posed on fields. Top, OD; bottom, OS. Black circles signify result 
of sustained-like test; circle alone, normal result; and with super- 
imposed X, abnormal result. Asterisk reflects result of transient- 
like test; asterisk alone, normal result; with dot pattern superim- 
posed, partially abnormal; and with vertical grid, fully abnormal. 
FRST represents results of Flashing Repeat Static Test; FRST 
alone, normal result; with dot pattern superimposed, partially 
abnormal; and with vertical grid, fully abnormal. Thus, results of 
sustained- and transient-like tests OD at points 1 to 5 were 
normal, and results of FRST at points 6 to 9 were abnormal; FRST 
result was abnormal at points 1, 2, and 3 OS. : 
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Fig 5.—Sample FRST data of patient 1, obtained from test points 
9. 8, and 6 OD (see Fig 4, top). On abscissa, time is recorded after 
eyes were opened following five-minute closure. The higher the 
threshold, the lower the sensitivity. Symbols on ordinate are tnose 
used with Goldmann perimeter (Haag-Streit). Each step is 0.1 log 
unit or 1 dB; 4e corresponds to 1,000 apostilbs (asb) or 317 
candelas (cd) per square meter, and 2e, 100 asb, etc; 4eNV 
indicates 4e not visible. See Fig 4 for explanation of symbols and 
abbreviations. | 
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with repeated kinetic “passes” and then to 
“firm up” or harden. A modest number of 
repeated passes were made in a given 
meridian until the response showed signs 
of firming up. Then the neighboring me- 
ridian was tested (Fig 11, patient 3). This is 
> — often shown imthe figures as a shaded zone 
for a given isopter 


Diameter pupillae 35 mm 


Static Techniques 
The static test used was the FRST. As in 





Color the case of the kinetic test, the eye is 
^ o WRGB sharply focused on the eupola with a maxi- 
Relat Intens caisse mum plus, minimum minus sphere correc- 


tion. However, here the image quality was — 

optimized at the point at which the test 

was conducted rather than at the fixation 

point. When the patient was adapted to the 

uu cupola light level, a pretest sampling of the 

static threshold was performed to deter- 

mine where to start the process after the 

five-minute eye closure. B 
The test target was flashed (pulsed) for E 

two reasons: (1) to distinguish a reduction — 
in sensitivity resulting from the visual 
2 saturation or fatigue-like effect considered 

Daum: 7/25/79 here from loea! adaptation deficits" and 
gp Olàgnosis: (2) to force patient reevaluation of thresh- 
WCA oo. old with each audibie opening of the shut- 

ter. Flash duration was longer than the 
critical duration and shorter than saccadic 
eye movement latency (about 200 ms once 
or twice per second). A small-size target 
was used when possible. Testing is from 
the point of not seeing to just seeing, so 
that the luminance ef the test target does 
not alter light adaptation level. Lowering 
the background cupola level often prevents 
falloff in sensitivity in time, and raising 

the level often enhances it? 

When the patient opens his eyes after 
the five-minute closure, he is instructed to 


o 


DEI oppg look at fixation but attend the test point. 
M~ SEIS Wandering fixation is a cause of variance. 
= 285 i jum Normally, jus: after reopening the eye, 
T €— enmt Li there is a modest drop in sensitivity 


because of light adaptation. If there is an 
initial inerease in sensitivity, it usually 
means the patient dic not remember where 
to expect the stimulus to appear. In the 
normal response after initial light adapta- 
30 Diagnosis. tion, the static (flashing) threshold usually 

Diameter pupiltae 3. SE mm steadies, and the mean response varies 
little during the five-minute period of 
repeated reevaluation of the threshold 
from not seeing to just detection. 

An inherent characteristic of threshold | 
determinations is thet they fluctuate. The 
interest is not in the fluctuations per se, 
but rather in the mean sensitivity reduc- 


45 Nomen: 


Datum. 7/25 /79 





Fig 7.—Top, Arcs of middle isopters of 
patient 2, showing repeated assessments 
of portions of l/1e isopter (1 to 5 below 
Correctia and 1 to 4 above). In this case, there is no 
evidence of nerve fiber bundle defect (see 
|/2e isopter). This is example of Fig 2, A2, 
technique. Bottom, Three repeated kinetic 
determinations were made in each merid- 
ian, |/2a clockwise and !/1e counterclock- 
wise. This is example of pattern shown in 
Fig 2, B. ; 
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Fig 8.—Enlarged view of isopter I/1e (Fig 7, right) of patient 2, OD. 
Range of variation measured when using three repeatec determi- 
nations in each meridian is shown by shaded areæ Further 
evaluation was conducted at test points shown by everlayed 
numbers. See Fig 4 for explanation of symbols and abbrevia- 
tions. 


RRB 2 
5°@ 300° 


Fig 9.—FRST result, patient 2, OD, at point 2 (Fig 

8). Note reduction in sensitivity in time. Se Fig 4 

for explanation of symbols and abbreviatons anc 
.. Fig 5 for ordinate and abscissa. 


Fig 10.—Sustained- and treansientlike 
functions of patient 2, OD, determined at 
test points 8 and 9. These data show that 
surround-like portions of sustained-like 
functions have dropped out at both test 
points, changing usual “U” or "V" shape 
of functions (left) to an “L.” Magnitudes of 
transient-like functions on right are essen- 
tially normal. Normal sustained-like func- 
tion is seen in Fig 14. Abscissa for sus- 
tained-like function is measure of log area 
of disk-like background field. Ordinate is 
measure of luminance of background field 
needed to bring flashing test field to 
threshold.’ Transient-like function is nea- 
sure of difference in luminarce (to bring 
flashing test spot to threshold: of windmill- 
shaped background for nonrotating test 
condition (upper symbol) and rotating 
condition (lower symbol, with arrow point). 
See Fig 4 for explanation of symbols and 
abbreviations. A 
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Fig 11.—Kinetic field of right eye of patient 3. Format of shaded zone is similar to that 
seen in Fig 2. C. Initial determination of isopter Il/4e (outer bound) would not have shown 
midline vertica! alteration in field. Here, too, nerve fiber bundle alterations are seen, as 
well as clear contraction of superior field. BS represents blind spot. 


tions during the five-minute period of 
repeated threshold evaluation in patients 
with radiation damage. Changes may be 
small in radiation damage, ie, reductions in 
sensitivity of only a few tenths of a log 
unit are noted. In other involvements of 
the post-lamina cribrosa visual pathway, a 
more profound reduction in sensitivity has 
been found. 

Techniques for obtaining sustained- and 
transient4ikefunctions are described else- 
where“ These tests sample spatial interac- 
tions between the flashing test target 
(same as used in the FRST) and special 
added disk and windmill-shaped back- 
ground fiesds. 

The sustained-like function is altered in 
the presence af pathologic changes affect- 
ing both the inner and outer plexiform 
layers, while the transient-like function is 
affected by anomalies affecting the inner 
plexiform tayer. Each function apparently 
may be affected independently. 


REPORT OF CASES 
AND RESULTS 


Case 1.—A 68-year-old man was first 
seen in radiation therapy on Nov 22, 1978, 
with a diagnosis of adenecarcinoma of the 
left ethmoid sinus, stage III, that invaded 
the medial pertion of the left orbit. He 
received a radiation course that included a 
1,680-rad tumor dose, two fractions per day 
in an overail period of 6!» weeks. The left 

^ eye received a maximum dose of 7,680 rads; 
„the right eye received a maximum dose of 
4,000 rads, but enly to the most medial wall 
~i the giobe. The right optic nerve received 
amaximurmrof 7,680 rads, and the left optic 
nerve received a maximum dose of 7,300 
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rads. Distant metastases developed at 15 
months; there was no evidence of local 
recurrences. The left eye received a greater 
radiation dose than the right. 

The patient was seen in the eye clinic on 
Dec 14, 1978. Visual acuity was 20/20 — 1 
OD and 20/25 — 1 OS, best corrected vision. 
Applanation pressures of 16 mm Hz were 
measured in each eye. Ocular motility was 
normal. Pupillary reactions were present, 
without a Marcus Gunn pupil. Serile ec- 
tropion of each lower lid was present. A 
Schirmer's test result of 10 mm OU, with- 
out proparacaine hydrochloride (Oph- 
thaine), was noted, as well as punctate 
epithelial erosion of the left cornea. There 
was pigment dispersion in the anterior 
chamber of each eye, with peripheral iris 
atrophy. Ophthalmoscopically, the dise was 
considered normal in each eye. Specifically, 
no change in the disc related to glaucoma 
was noted. There were some drusen in the 
macula. Vessels were normal, without tor- 
tuosity. On fluorescein angiography, each 
dise showed some paucity of capillary fill- 
ing. The left dise showed minimal pallor at 
the inferotemporal border. 


Psychophysical testing on patient 1 
was most revealing. Kinetic fields are 
shown in Fig 3. The central isopters 
for fields are magnified in Fig 4. 
Steps were present in each eye. The 
snail-ike configuration with the 
nerve fiber bundle defect is a single 
isopter (Fig 2, A1). Each point tested 
is shown. Note the continuous and 
orderly shrinkage in field size that 
occurs in both right and left eyes. At all 
loci where the FRST was evaluated in 
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both eyes (Fig 4, left [OD], points 6 to 
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9; Fig 4, right [OS], points 1 to 3), 
there was evidence of a reduction in 
sensitivity with time. Examples of the 
FRST data taken in the right eye are 
shown in Fig 5. The points on the field 
plot numbered in Fig 4, top (OD), 
correspond te the points indicated on 
Fig 5, ie, points 6, 8, and 9 lie both in 
the nerve fiber bundle defect and out- 
side of it. They show clear evidence of 
falloff in sensitivity in time. At point 
9 (7° eccentricity on the 45? half- 
meridian), there is some discrepancy 
in the test-retest data, but a falloff in 
sensitivity was present on both trials. 
In one case, visual sensitivity was 
sustained more readily than in the 
other. t) t 

Sustained- and transient-like func- 
tion data on patient 1 are not shown, 
but in Fig 4, top (OD) at points 1 to 5, 
which lie both within and outside of 
the nerve fiber bundle defect region, 
the sustained- and transient-like func- 
tions were normal. 


Case 2.—A 53-year-old woman was first 
seen by the Division of Radiation Therapy 
on July 19, 1973, with a biopsy-proved 
nasopharyngeal carcinoma, stage III. A 
course of cobalt 60 radiation therapy 
(7,000-rad tumor dose in a nine-week split 
course) was delivered with a four-field 
technique. The optie nerves, chiasm, and 
first part of the optic tracts received a . 
maximum dose of 7,950 rads. Two months 
after completion of therapy, the patient 
complained of lethargy, malaise, frontal 
headaches, and nausea without vomiting. 
The Division of Radiation Therapy thought 
that this might represent a delayed transi- 
tory CNS syndreme that occurs after brain 
irradiation. Thissyndrome occurs approxi- 
mately two to three months after radiation 
and involves nausea, unexplained lethargy, 
weakness, and sometimes visual changes. 
Symptoms usually last one to six months. 
After one month, the patient’s symptoms 
had resolved. 

Two years after the completion of radia- 
tion therapy, the patient noted wavy lines, 
primarily involving the left eye, and tunnel 
vision. These complaints subsided after one 
month. She was first seen in the eye clinic 
on March 24, 1977. At this time, visual 
acuity was 20/20 OD and counting fingers 
at 1.5 m OS. Ocular motility was normal. 
Applanation pressures were 12 mm Hg in 


each eye. A left Marcus Gunn pupil was d 
noted. On ophthaimoscopie examination, a i 
small, nonelevated, nonpigmented chorio- 5 
retinal scar was noted inferior to the macu- t 


la in the right eye, and optie atrophy " 
without eupping was observed in the left | 
eye. The optic dise on the right showed no 
changes of glaucoma. Fluorescein angio- A 
graphy of the right eye was compatible TH 
with alteration ir the pigment epithelium d 
in the region of the chorioretinal scar, and 
in the left eye there was poor disc perfu- 
sion. Optie atrophy OS was thought to be 
compatible with radiation damage. 
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Fig 12.—Magnified view of |/4e isopter of patient 3, OD, kinetic 
field. Added test points are superimposed. See Fig 4 for explana- - 
tion of symbols and abbreviations. a 


Fig 13.—FRST data obtained at points 1 to 4 (Fig 12), patient 3. 
OD. See Fig 4 for explanation of symbols and abbreviations anc 
Fig 5 for ordinate and abscissa. 


Fig 14.—Sustained-like function of patient 3, OD, at test point 2 
(Fig 12). See Fig 4 for explanation of symbols and abbreviations 
and Fig 10 for ordinate and abscissa. Result of FRST was 
abnormal (Fig 13). 


3 (OD) 
Sustained-Like Function 


Gic MNT 2 


Background Field II Luminance, Log cd/sq m 


1:9 2.0 2.5 35 4.0 


Log Background Area, (Minutes of Arc)" 


3.0 


Arch Ophthalmol—Vol 99, April 1981 


wo - 
4 
La 


- 


ioldmann Units - 


: 6G 


| 
uc 


x 
U rir * 


LI 


adde. s 
» $ 
z1 


* ir 


í e r 
O 
E 
oO 
QE 
3 
A. a 
o 


Thresho 


‘yg ol 
H 


st Flash 


1 


L 
ATES 


ee 
i 


~~ = 
-—————— 


m 


W 
© a O TAO AOT O 


A 


v f 


> 
(D 
dis 


FRST Fixation 


FRST : 


o * 
6° @ 160° ! 


n2 


5 
(D 

na. B5 
« DO.OOCO« 


Qoc uw 


KIRST 
6°@) 320° 


WwW 
Coco o 


B 


«- 0QGO OC t o 


Qocà& 


A 


oa o go D 


2 3 
Time, min 


Assessment After Radiation Therapy—Fitzgerald etal 


`~ 





0 5 


Fur Seitenwechsel 
durchführen 


TEARS T TS S 


30 Diagnosis: 


Diameter pupillae 4 mm 


345 


Color 


WRGB 
330 


Relat. Intens. 


cyl... Bae 


ind 4 


1/31/79 


Datum: . 
30 Diagnosis: aaa 


Diameter pupillae. 4.5 mm 


Correcto 


cyl. oz 





Fig 15.—Kinetic fields of patient 4, OD (top) and OS (bottom). Technique shown in Fig 2, 


B, was used. Bitemporal 


The full right field obtained on 


patient 2is shown in Fig 6. Only data 
on the right eye are presented. Field 
contracture with repeated kinetic 
testing using different techniques 
(Fig 2) is shown in Fig 7. In Fig 7, top, 
the same isopters have been sampled 
repeatedly in given sectors or ares 
about fixation. It is clear that there is 
a shrinking of intermediate isopters. 
In this instance, there were no mean- 
ingful nerve fiber bundle defects in 
the I/2e isopter (Fig 6). Note the extra 
*points sampled repeatedly near the 
orizontal meridian. 
. [n Pig 7, bottom, the reduction in 
sensitivity in time was demonstrated 


et 


Arch Ophthalmoi—Vol 99, April 1981 


changes and nerve fiber bundle alterations are seen. 


using the technique of repeated deter- 
minations along single meridians. In 
each meridian, three successive mea- 
surements were made. For the I/2a 
target, the measurements were 
started on the 270? half-meridian and 
proceeded clockwise. The general field 
contracture is readily appreciated. To 
show that the whole isopter had 
shrunk within the bounds of the first 
three measurements (on the 270? half- 
meridian), after the determinations 
were made on the 60? half-meridian, 
the examiner returned to the 2709 
half-meridian and made three more 
measurements, showing that all three 
of those estimates fell closer to the 
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point of fixation than the 

three determinations. To show that 
this technique was not dependent 
simply on which direction the field 
was circled, when the I/le target was 
used, the same exercise was repeated 
in the counterclockwise direction. In 
Fig 8, the inner set of data from the 
lile isopter has been duplicated. 
Superimposed are points tested using 
the FRST. At point 1, there was mod- 
est FRST falloff; at point 2, the reduc- 
tion in sensitivity was greater. The 


et 
>> 
sa ete 


latter data are shown in Fig 9. It is the 


reduction in sensitivity, not the fluc- 
tuant behavior, that is important. 
There were also early retinal changes 
in this patient, accompanied by the 
loss of the sustained-like function as 
determined at points 7, 8, and 9 and 
shown in Fig 10. One might argue that 
there is a modest reduction in the 
transient-like function at point 9. 
Rather than take a strong position on 
this matter, we suggest that the issue 
appears equivocal. 


CASE 3.—A 64-year-old woman was first 
seen in January 1978 with complaints of 
hearing loss. A diagnosis of nonfunctional 
pituitary neoplasm, probably a chromo- 
phebe adenoma, was made. Other perti- 
nent history was hypertension, with con- 
trol by triamterene and hydrochlorothia- 
zide (Dyazide). Because the patient refused 
surgery, radiation therapy was given. 
Using cobalt 60, a 5,000-rad tumor dose was 
delivered during a six-week period through 
an anterior and two lateral ports. Eleven 
months after radiation therapy, the pa- 
tient started receiving thyroid replace- 
ment therapy. She was first seen in the eye 
clinie on March 1, 1979. At this time, visual 
acuity was 20/29 OD and light perception 
with projection OS. Applanation pressures 
were 15 mm Hg in each eye. A Marcus 
Gunn pupil was present on the left. The 
right optic disc was pale, but no glaucoma- 
tous cup was present, and the left optic disc 
was atrophic without cupping. Optie atro- 
phy secondary to radiation therapy was 
presumed. On initial field examination, in 
addition to a centra! scotoma OS, deficits 
respecting the vertical were found, and the 
question of recurrence of pituitary adeno- 
ma was posed. After an evaluation that 
included an EMI scan and an air study, no 
evidence for pituitary recurrence could be 
found. The EMI scan did show diffuse 
absence of white matter, and it was sug- 
gested that a demyelinating process could 
not be ruled out. Fluorescein angiography 
in the left eye shewed two microaneurysms 
in the macular area and evidence for 
underperfusion ef the disc. In the right 
eye, there was a question of decreased 
perfusion of the disc but no evidence for 
changes in the retina or microvasculature. 
The findings were considered compatible 
with this low dose of irradiation because of 
the underlying hypertension. 


The visual field of the right eye of 
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E = patient 3 is shown in Fig 11. The 
3 .. upper half of the field showed marked 
E contracture. On this figure, the 
shaded areas indicate the range of 
sensitivity loss in the individual isop- 
ters after serial tests of the kinetic 
field in different meridians (Fig 2, C). 
Of particular interest is the II/4e isop- 
ter. As originally measured, the outer 
inferior isopter bound did not show 
the original apparent underlying 
chiasmal lesion. On repeated testing, 
the kinetie field moved in sharply to 
the detailed inner bound. While this 
“softness” in the kinetic field was 
evident in different areas, the breadth 
of the soft zone (before the field hard- S ide 
ened or firmed) differed for different TEREST 
parts of the isopter, showing that the 
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—. magnitude of the alteration varied 
: with position in the field. The chias- 
= malinvolvement has been emphasized 





E. through use of the techniques de- 
> scribed herein. The field was per- 
formed without prior knowledge of Fig 16.—Verification of midline vertical differences and nasal step using 0/2e and 2/1e 
the underlying pathologic condition, targets, patient 4, OS. Rather than test large number of points, selected key points were 
ie, the examiner (J.M.E.) did not have tested immediately after eye opening. 

the history available. This apparent 
hemianopic defect could not be as- 
cribed to glaucoma." 

In Fig 12, the I/4e isopter has been 
reproduced. On top of this, various 
points tested using different exami- 


nation techniques are shown. In this 

eye, nerve fiber bundle defects are Fig 17.—This is magnified view of 0/2c isopter taken from Fig 15, top, patient 4, OD. Note 
clearly evident (Fig 11 and 12). Some midline vertical steps, as well as horizontal step near test point 10. Points tested are 
of the points tested in detail were in indicated. See Fig 4 for explanation of symbols and abbreviations. 


nerve fiber bundle defect areas; oth- 
ers were tested in areas where the 
reduction in sensitivity was greater or 
less. At the fovea, the FRST result 4 (OD) 
was remarkably stable (ie, essentially 
normal). At points 2 to 5, there were 
clear reductions in this function in 
time (Fig 13) The sustained- and 
transient-like functions were normal 
at points 2 and 6 to 9. An example of 
the sustained-like function at point 2 
is shown in Fig 14. Point 2 lies at the 
boundary of a nerve fiber bundle 
defect. Had this been glaucoma, the 
sustained- and transient-like func- 
tions at this location would have been 
expected to be altered. 


Superior Field 


90° 





Case 4.—A 26-year-old man was first 
seen on May 23, 1972, with a diagnosis of 
epidermoid carcinoma of the nasopharynx, 
E stage IV. He received a 6,500-rad tumor 
— A dose of cobalt 60 during a nine-week split 
course, using a four-field technique. The 
optie nerves, ehiasm, and first part of the 
optic tracts received a maximum dose of 


7,200 rads. The patient was living and free 270° 
of tumor at seven years. at 2.10.11 
Ophthalmologic examination was per- eii WIN, at 3, 11, 13 . 


formed on April 17, 1978. The patient was at1,3,4,5 
without visual complaints. Visual aeuity x 

was 20/20 OU. Applanation pressures were at 6, 7, 8, 9 
16 and 14 mm Hg. Pupils measured 3 mm in 





620 Arch Ophthalmol—Vol 99, April 1981 Assessment After Radiation Therapy—Fitzgereld et al 





ME aue - A À y 
L9 Q4 SCHLIESSEN Le Pech. UIS r < 


aH liz PEN m5 ud M ^ 


ake 3e, re ant E 


FRST e W 4 
4*(s) 225 


B B y 
o Qoc$o0o2onoosocgls 


Ki eM 3 
4° a, 60° 


B o È o CO e $ o a. 


vy 
<= 
C 
à 
t 
c 
«c 
= 
B3 
o 
oO 
ac 
e 
c 
© 
r= 
E 
= 
- 
i 
o 
= 
o 
k» 
pes 
< 
— 
E 
u 
E: 
Lu. 
— 
D 
= 


MN 
w 


U9 
aan of ff A m 


4e= 1,000 asb=317 cd/sq m 


Time, min 


Fig 18.—FRST, patient 4, OD and OS. Points tested in both eyes are indicated (see Fig 17 for 
points tested OD). Point 4, OD, showed only modest reduction in FRST sensitivity in time. See 
Fig 4 for explanation of symbols and abbreviations and Fig 5 for ordinate and abscissa. 
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motility, full confrontation fields, and 
normal biomicroscopic findings were re- 
corded. On ophthalmoscopic examination, 


. vessels showed normal caliber, with small 


microaneurysms surrounding the perifo- 
veal region in each eye. The dises showed 
no glaucomatous cupping. Results of 
peripheral ophthalmoscopie examination 
were normal. Fluorescein angiography was 
performed and showed perifoveal micro- 
aneurysms with leakage. In addition, the 
capillaries of each dise appeared somewhat 
larger than usual. 


Figure 15 shows the right and left 
central field areas of patient 4. Note 
that at all points tested, with repeated 
sampling on individual isopters, there 
was a shrinkage of the field. This was 
common on both sides of the vertical 
meridian. There was also clear evi- 
dence of a bitemporal difference in 
the two fields, suggesting chiasmal 
involvement. To rule out that this is 
some artifact of this unusual testing 
approach, the patient was asked to 
close his eyes for five minutes, and 
after this period, selected individual 
points were resampled on both sides 
of the vertical meridian in the left eye 
and near the horizontal meridian (Fig 
16). By testing the individual paired 
points near these transitions and sam- 
pling back and forth, the real nature 
of the anomaly ean be shown. The 
clear alteration of the vertical merid- 
ian was shown, as well as a step on the 
horizontal meridian. Thus, there is 
also a nerve fiber bundle-like defect. 
There is another nerve fiber bundle 
defect seen near the blind spot side of 
the field in the right eye (Fig 15, top). 
This is probably more readily seen in 
Fig 17, where the isopter sampled in 
the right eye is magnified and the test 
points used for supplemental testing 
are indicated. In the latter figure, 
near test point 10, there is a nerve 
fiber bundle notch that also proved to 
be present on repeated testing. At all 
points sampled (points 3, 4, 11, 12, and 
13), the FRST result was abnormal. 
Sample data from both eyes are shown 
in Fig 18. Points where both the sus- 
tained- and transient-like function 
are normal in the right eye (points 2, 
10, and 11) are especially notable 
because points 10 and 11 involved the 
zone of the nerve fiber bundle defect. 
At other points (1, 3, 4, and 5), there 
was a loss or (in 6 to 9) a reduction of 
the transient-like function. This pa- 
tient showed psychophysical changes 
compatible with retinal and optic 
nerve radiation damage. 


COMMENT y 


As survival rates for malignant neo- 
plasms in and about the visual path- 
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Fig 19.—Patient 4, OD, sustained- and transient-like functions. Data for both tests et point 
11 (Fig 17) are normal (top), while transient-like function at point 4 (bottom, right) has 
clearly vanishing amplitude (0.1 log unit or less). See Fig 4 for explanation of symbols 
and abbreviations and Fig 10 for ordinate and abscissa. 


ways treated with radiation therapy 
improve and patient survival length- 
ens, complications are becoming evi- 
dent. The radiation dose and especial- 
ly its fractionation appear to be 
important in the development of these 
complications.'*-2"-2? 

It has been our assumption that 
small vessels serving the post-lamina 
eribrosa optic nerve or optic pathways 
become occluded, with the resulting 
ischemia leading to damage to the 
myelin and subsequent optic atrophy. 
The conduction defeets observed in 
our patients, ie, the time-dependent 
reduction in sensitivity, are similar to 
those seen in many cases of retrobul- 
bar optic neuritis, such as in multiple 
sclerosis.^* Latency in the visual 
evoked potential could be used as sub- 
stantiation. The findings in these 
patients after radiation have been 
important in terms of defining early, 
relatively subtle changes in the optic 
nerve. These changes may be present 
with or without alterations in the sus- 


tained- and transient-like functions. 
Alterations in the latter depend on 
whether or not parallel smali-vessel 
changes are present in the retina. In 
cases of retrobulbar optic neuritis 
where there are time-dependent re- 
duetions in sensitivity, alteration in 
the sustained- and transient-like func- 
tions are not seen. On the other * 
hand, patients with glaucoma, who 
show nerve fiber bundle defects and 
alterations in the sustained- and tran- 
sient-like functions, have been care- 
fully tested for time-dependent reduc- 
tion in sensitivity, but this is not 
present.* 

These psychophysical functions be- 
come useful in differentiating clinical 
entities and attempting to define the 
level at which the lesion occurs. In 
addition, they are helpful in analyzing 
patients’ complaints of visual loss 
after radiation therapy. Field defects * 
related to the original neoplasm ma 
be eontributing to the effects related 
to radiation damage and to some 
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extent may be uncovered only 
time-dependent testing. This infor- 
mation has been especially important 
in defining changes in patient 3, 
whose radiation dose and fractiona- 
tion schedule were considered to be at 
a level precluding development of 


optic pathway changes from radia- 


_ tion. In her case, preexisting hyper- 
tension with its effect on small vessels 


_ may have been additive in causing the 
_ changes attributed to radiation. Alter- 
ations in the sustained- and transient- 
like functions were found in patients 
with early radiation retinopathy. That 
the sustained-like funetion was pre- 
dominantly affeeted in one patient 
and the transient-like in another 
stems from the independence of the 
two functions. It is not clear at this 
writing why-one or the other function 
exhibits change in these patients. This 
is a matter for further investigation. 
On the basis of related research,* our 
findings in this study suggest a locus 
in the neural retina related to 
observed vaseular alterations. 

Our hypotheses relative to the sim- 


l. Perrers-Taylor M, Brinkley D, Reynolds T: 
Choroidoretinal damage as a complication of 
radiotherapy. Acta Radiol 3:431-440, 1965. 

.2, Enoch JM, Sunga R: Development of quanti- 
tative perimetrie tests. Doc Ophthalmol 26:215- 
229, 1969. 

3. Sunga R, Enoch JM: Further analysis of 
patients with lesions of the visual pathways. Am 
J Ophthalmol 70:403-422, 1970. 

4. Enoch JM, Berger R, Birns R: A static 
perimetrie techmique believed to test receptive 
field properties: Extension and verification of 
the analysis. Doc-Ophthalma! 29:127-154, 1970. 

5. Zappia R, Enoch JM, Stamper R, et al: The 

Riddoch phenomenon revealed in non-occipital 
lobe lesions. Br J Ophthalmol 55:416-420, 1971. 
. 6. Enoch JM, Lawrence B: A perimetric tech- 
nique believed te test receptive field properties: 
Sequential evaluation in glaucoma and other 
conditions. Am J'Ophthalmol 80:734-758, 1975. 

T. Enoch JM, Campos EC, Bedell HE: Visual 
resolution in a patient exhibiting a visual fatigue 
or saturation-like effect: Probable multiple scle- 
rosis. Asch Ophthalmol 97:76-78, 1979. 

8. Enech JM: Quantitative layer-by-layer peri- 
metry. Invest Ophthalmol Vis Sci 17:199-257, 
1978. 

9. Enoch JM, Campos EC, Greer M, et al: 
Measurement of visual resolution at high lumi- 
nance levels in patients with possible demyelinat- 


Arch Ophthalmdi- Vol 99. April 1981 


~ t "XP , 
AG T— NX 





= FN 1 


Lm 4 
with 








; "TE Dn PT. i 2i d h 
15-96 Be E M x Mer TE E EA i ot 
N f Ai D E V fe. TC Lr 7 E B wu 


4p ~ 
T T Pe 
ux Mure decl S: docs dM, iO 





ple model shown in Fig 1 are sup- 
ported in all patients with radiation 
damage studied to date. There is a 
clear slow reduction of sensitivity in 
time shown by both kinetic testing 
and the FRST. These changes are 
comparable in nature (but slower) 
than those recorded in a variety of 
retrobulbar optic nerve pathologic 
conditions." In some ways they 
mimic hysterical fields but clearly are 
not in this category. All but one 
patient showed some nerve fiber bun- 
dle-like defects, which shows that 
nerve fiber bundle defects can be pro- 
duced by a lesion posterior to the 
lamina cribrosa (ie, a nerve fiber bun- 
dle defect need not be pathogncmonie 
or glaucoma). Furthermore, ch:asmal 
field defects were seen in two patients 
(3 and 4). 

Because of the movement toward 
automated field testing, it becomes 
important that the nerve fiber bundle 
defects observed here not be misread 
as glaucoma defects. If automated 
testing is used, it would be desirable 
to establish routines that test for this 
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time-dependent reduction in sensitivi- 
ty. : 
Additional patients are being stud- 
ied by these techniques, but even on 
this limited sample, the combination 
of time-dependent reduction in sensi- 
tivity, nerve fiber bundle defects, and 
chiasmal defects places the lesion in 
the axon of the ganglion cell posterior 
to the lamina cribrosa. 
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The Adjustable Harada-Ito Procedure 


Henry S. Metz, MD, Hobart Lerner, MD 


€ In four patients with superior oblique 
palsy, symptomatic excyclotorsion was 
present without a substantial vertical 
deviation. Surgery of anteriorizing and 
lateralizing the anterior fibers of the 
superior oblique tendon on an adjustable 
suture was performed (adjustable Harada- 
Ito procedure). The morning after surgery, 
adjustment of the suture was made to 
eliminate the torsional deviation. The 
suture was loosened when an overcorrec- 
tion was present and was tightened when 
an undercorrection was present. Follow- 
up varied from two to 20 months. All 
patients remained free of torsional symp- 
toms and no vertical deviation was 
induced. In addition, the eyes operated on 
had no limitation of elevation in adduc- 
tion. The technique allows the surgeon to 
more exactly adjust the advanced fibers of 
the superior oblique tendon so as to min- 
imize or eliminate the excyclotorsion and 
eliminate symptomatic complaints. 

(Arch Ophthalmol 1981;99:624-626) 


Superior oblique palsy is often ini- 
tially observed with an acquired 
small to moderate vertical deviation, 
overaction of the antagonist inferior 
oblique muscle with a V-shaped pat- 
tern, and a cyclotorsional deviation 
(extorsion). The Bielschowsky head- 
tilt test indicates increased hyperde- 
viation when the head is tilted toward 
the side of the paretic superior oblique 
muscle. 
The superior oblique palsy may 
improve and the vertical deviation 
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may disappear. If the torsional deficit 
persists, the patient will remain 
symptomatic. Surgical treatment for 
extorsion usually requires a superior 
oblique tuck. This may reduce or elim- 
inate the torsion, but can create a 
hypotropia if no vertical deviation is 
present preoperatively.' Harada and 
Ito" described a procedure in which 
the anterior fibers of the superior 
oblique tendon are anteriorized and 
moved temporally to improve intor- 
sion without creating vertical strabis- 
mus. However, accurate guidelines are 
not available to indicate how much 
movement is necessary to improve a 
given torsional deviation. 

Adjustable suture surgery has re- 
ceived considerable attention in the 
past few years.** The aim is to be able 
to adjust the muscle position in the 
early postoperative period (when indi- 
cated) to bring ocular position closer 
to the desired alignment. Since it is 
not always possible to accurately esti- 
mate the proper amount of muscle 
surgery required to correct a particu- 
lar degree of strabismus, it is believed 
that adjustment postoperatively will 
allow the surgeon to come closer to the 
preferred ocular position. | 

Experience with the Harada-Ito 
procedure has been relatively small. In 
addition, useful recommendations are 
not available to indicate the effect on 
torsion of anteriorizing and temporal- 
izing the anterior insertional fibers of 
the superior oblique tendon. It would 
seem that an adjustable suture tech- 
nique could be most appropriately 
applied to this type of surgery, to 
optimize the surgical effect. This tech- 
nique was used on four patients with 
torsional complaints without a vertical 
deviation, after partial recovery from 
a superior oblique palsy. 


SURGICAL TECHNIQUE 


The superior oblique tendon insertion 
was exposed temporal to the lateral border 
of the superior rectus muscle. The anterior 
fibers of the superior oblique tendon were 
isolated (Fig 1), and the tendon was split 
centrally approximately 10 mm behind the 
insertion. A No. 6-0 polygalactin 910 suture 
was sewn through the anterior fibers of the 
superior oblique tendon and these fibers 
were severed from the globe. The anterior 
half of the tendon was then brought ante- 
riorly 4 mm and temporally advanced 6 mm 
with the polygalactin 910 suture sewn 
through partial-thickness sclera (Fig 2). 
The suture was then brought out through 
the conjunctiva and the cinch tie of the No. 
6-0 polygalactin 910 suture was sewn se- 
curely around the muscle suture. The ante- 
rior fibers of the tendon were then allowed 
to slide back 2 mm from its new insertion 
on the globe. The conjunctiva was closed 
and the long ends of the muscle suture 
were cut to a 5-em length and folded into 
the cul-de-sac. 


RESULTS 


Four patients with a diagnosis of 
superior oblique palsy were operated 
on. In three patients, the diagnosis 
was unilateral superior oblique palsy 
(the Bielschowsky head-tilt test was 
only positive to one side), whereas in 
one patient, the superior oblique palsy 
was bilateral. All patients had a small 
or absent vertical deviation in the 
primary position (<3 PD) and a 
significant, symptomatic excyclotor- 
sion, with a range of 9° to 13? in 
primary gaze and 12° to 18° in down- 
gaze. 

These patients all had the adjust- 
able Harada-Ito technique performed 
only on one side. In three patients, 


with a unilateral superior oblique pal- „æ 


sy, the excyclotorsional deviation was 
reduced to 0° to 2° of excyclotorsior ih 
primary gaze and from 0? to 4? of 
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Fig 1.—Insertion of superior oblique tendon is exposed lateral to 
Superior rectus (SR) muscle. Superior oblique (SO) tendon is split 
about 10 mmback. and suture is sewn through anterior fibers of 


tendon just behind insertion. 


excydotorsion in downgaze. None of 
the patients;were symptomatic. In the 
patient with a bilateral superior 
oblique palsy (with the largest amount 
of exeyelotorsion), excyclotorsion was 
reduced to 5? in primary gaze and 7° 
in downgaze. The patient was not 
symptomatie in either primary gaze 
or downgaze. Follow-up in these four 
patients ranges from two months to 
20 months and no change in the tor- 
sional measurement has been seen 
(+/—1° of torsion) since the first 
postoperative day of adjustment. 

To illustrate the use of the tech- 
nique, one case will be described more 
completely. A 32-year-old man in- 
eurred nead trauma approximately 
ten months prior to examination. He 
initially had combined horizontal and 
vertical diplopia along with torsional 
complaints. His condition slowly im- 

, proved until three months prior to 

examination when he no longer had 
i otizoiiia] and vertical diplopia and 
complained of a torsional problem 
that worsened in downgaze. This 
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Fig 2.—Anterior fibers of superior oblique tendon have been 
disinserted and sutures sewn through partial-thickness sclera in 
more anterior and lateral position. Postoperatively, suture can be 


allowed to slide back or be pulled forward (see insert boxes) to 
either weaken or strengthen effect of partial superior oblique 


tendon advancement. 


Fig 3.—Double Maddox rod test indicates 12° of excyclotor- 
sion preoperatively (a). One day after surgery, 5^ of incyclo- 
torsion is measured (b). After loosening adjustable suture, 
there is no cyclotorsional deviation (c). 


necessitated occlusion of one eye for 
comfort. 

Visual acuity was 20/20 in each eye, 
with a small myopie correction. There 
was approximately a 5? habit head tilt 
to the right. At both distance and near 
fixation, there was no horizontal or 
vertieal deviation with the head tilted 
slightly to the right. With the head 
held straight, 2 PD of left hypertropia 
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was measured. The  Bielschowsky 
head-tilt test was positive only to the 
left side and did not reverse on tilt to 
the right. Cyclotorsion testing with 
the double Maddox rods showed 12? of 
excyclotorsion in the primary position 
that inereased to 17? of excyclotorsion 
on downgaze. The adjustable Harada- 
Ito procedure was performed as pre- 
viously described. 
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On the first postoperative day, dou- 
ble Maddox rod testing showed 5? of 
incyclotorsion with the head in the 
primary position (Fig 3). The adjust- 
able suture was loosened slightly by 
pulling forward the cinch. Double 
Maddox rod retesting indicated 0° of 
eyclotorsion (Fig 3), and the patient 
subjectively did not notice any tor- 
sion. The adjustable suture was se- 
eurely tied in this position and the 


long ends of the suture were cut 


short. 

Subsequent examinations up to 20 
months postoperatively showed no 
subjective cyclotorsion. Double Mad- 
dox rod measurement indicated 0? of 
excyelotorsion. There was no limita- 
tion of rotation upwards in adduction 
of the left eye. 


COMMENT 


Torsional diplopia, particularly in 
downgaze, may be disabling. The sur- 
gieal treatment of torsion can be a 
problem. When a superior oblique pal- 
sy produces both a vertical and a 
torsional deviation, a superior oblique 
tuck is usually indieated. When the 
torsional problem exists alone, a 
superior oblique tuck may create a 
vertical deviation. 

Lyle? has suggested adjusting the 
angle of insertion of the vertical rec- 
tus muscles to achieve a correction of 
torsion. This type of surgery has not 
been found to be effective, and has 
not enjoyed great popularity. 

In 1964, Harada and Ito* described 
an anterior, partial advancement of 
the superior oblique tendon to correct 
extorsion. The anterior fibers were 
not disinserted but a suture was 
placed 5 mm behind the insertion and 
sewn to the sclera 5 mm anterior to 
the insertion. Only one patient was 
described and Harado and Ito advised 
1 mm of advancement to obtain 3? of 
torsional correction. 

Fells® believed that this procedure 
alters the plane of action of the 
superior oblique, producing increased 
intorsion. He believed the technique 
to be most useful for the correction of 
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extorsion in downgaze. Although a 


superior oblique tuek usually causes 
some limitation of elevation in adduc- 
tion, the Harada-Ito procedure does 
not cause this problem. When excyclo- 
torsion is most noticeable in upgaze, 
an inferior oblique weakening opera- 
tion is indicated. However, this is not 
helpful when maximum extorsion is 
found in downgaze.° 

Lyle, in discussing Fells’ results, 
agreed that the procedure was an 
extremely good one. He pointed out 
that it was quite possible to overdo its 
incyclotropic effect. 

Bérard et al’ described three pa- 
tients with torsional diplopia treated 
with partial advancement of the 
superior oblique tendon. In two cases, 
the excyclotropia was eliminated or 
minimized. In the third case, a portion 
of the torsional deviation returned 
postoperatively after it initially had 
disappeared. The patient remained 
subjectively comfortable. 

Von Noorden’? reported performing 
the Harada-Ito procedure on three 
patients, one with a bilateral superior 
oblique palsy and two with unilateral 
superior oblique palsies. His indica- 
tion for this procedure was sympto- 
matic excyclotropia without a vertical 
deviation. In the two patients with 
unilateral superior oblique palsy, 10° 
of excyclotropia was found in primary 
deviation and 15° of excyclotropia in 
downgaze (larger than usually seen in 
unilateral patients but consistent with 
the findings in our patients). His 
patient with a bilateral superior 
oblique palsy had greater amounts of 
excyclodeviation, just as our bilateral 
patient did. Postoperatively, von 
Noorden found that two of the 
patients had done quite well when 
examined two years after surgery and 
no postoperative shift of the cyclode- 
viation was noted. 
patient, half the deviation recurred 
and von Noorden postulated that one 
of the sutures had slipped, thus cre- 
ating this sudden change in deviation. 
He planned to go back and repair the 
slipped suture. It is interesting that 


In the third 


von Noorden tied the suture ir the 
anterior superior oblique fibers only 2 
mm temporal and anterior to the 
insertion on the sclera. He achieved 
substantial excyclotorsional correc- 
tion with what would seem to be a 
rather small amount of anterioriza- 
tion and lateralization of these 
fibers. 

The effect of advancing and anteri- 
orizing the anterior fibers of the 
superior oblique tendon is difficult to 
predict quantitatively because little 
experience has been gained with the 
procedure. In our patients, a 4-mm 
anterior and 6-mm lateral displace- 
ment was chosen empirically and, in 
one case, proved to be excessive. Sur- 
gery was performed using an adjust- 
able technique so that the advance- 
ment could be loosened or tightened 
sufficiently to eliminate the torsional 
disparity. Double Maddox rod testing 
on the first postoperative day allows 
exact adjustment. 

Exposure of the superior oblique 
insertion temporal to the superior rec- 
tus is not difficult. It is not necessary 
to disinsert the superior rectus. Expo- 
sure is enhanced if the lid speculum is 
replaced by a hand-held lid retractor. 
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Sinus Involvement in Inflammatory Orbital Pseudotumor 


Joseph Eshaghian. MD. Richard Lee Anderson, MD 


* Orbital »seudotumor is a difficult 
diagnosis to establish preoperatively. The 
relationship »etween sinus disease and 
orbital pseucotumor is controversial. We 
describe two patients with unilateral prop- 
tosis, dipiop:a, palpabie orbital masses, 
ocular discomfort, and-sinus problems of 
short duration. Echographically, both had 
low reflective masses in the orbit and the 
adjacent sinases. Roentgenograms and 
echograms were interpreted as showing 
erosion cf the bony orbital wall. A pre- 
sumptive diagnosis oí sinus malignant 
neoplasm with orbital extension was 
made. Sinus »istopathologic examination 
in one case and nasal histopathologic 
examination n the other showed chronic 
inflammatory changes compatible with 
the diagnosis of pseudotumor. At orbitot- 
omy, one patient nad vessels communi- 
cating between the orbital and sinus 
lesions, and both patients had irregular 
pitting of the bone next to the histological- 
ly proved orbital pseudotumors. The lytic 
erosive changes predicted preoperatively 
were not present. Simultaneous orbital 
and sinus pseudotumors seem to be a 
distinct clinicopathologic entity. Those 
concerned with the diagnosis and man- 
agement of orbital disease should be 
aware of this entity. 

(Arch Ophtnalmal 1981;99:627-630) 


(}rbital pseudetumors were first 

described as an entity in 1905. 
Since then maltiple reports and 
reviews have been published regard- 
ing orbital pseudotumors. Various 
classification schemes have been pro- 
posed, such as ‘hose distinguishing 
between sar-oid and nonsarcoid types, 
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cases of tuberculosis, syphilis, fungus, 
or parasitic diseases. The vast 
majority of orbital pseudotumors are 
classified as being idiopathie. We 
report two cases of orbital pseudotu- 
mors in which simultaneous pseudotu- 
mors in the paranasal sinuses were 
present. It is important to consider 
orbital pseudotumors in the differen- 
tial diagnosis of simultaneous orbital 
and sinus masses. 


REPORT OF CASES 


Case 1.—A 41-year-old man was seen at 
the Orbital Clinic at the University of 
Iowa, Iowa City, with a two-week history 
of vertical diplopia and discomfort in the 
right eye. He had a long history of purulent 
rhinorrhea. His visual acuity was 6/6 in 
each eye. He had 4 PD of right hypertropia 
and a definite underaction of his right 
inferior rectus muscle. The right conjuncti- 
va was chemotic. A soft irregular mass was 
palpable in the right inferior orbit. There 
was a 4-mm proptosis on the right and the 
fundus showed chorioretinal folds infero- 
temporally. Echography showed a low 
reflective, irregular mass 9 x 24 mm with 
bony erosion that was interpreted as being 
either a lymphangioma or a carcinoma. 
Polytomograms showed diffuse lobular 
thickening of the mucous membranes of 
the right maxillary sinus (Fig 1). The mid- 
dle portion of the right orbital floor 
appeared to be eroded. The radiclogists 
believed that the roentgenograms were 
consistent with carcinoma of the right 
maxillary sinus. Therefore, the patient 
underwent a right Caldwell-Lue maxillary 
antrostomy with antral meatal window. 
The mucosa of the sinus was polypoid and 
thickened but there was no discrete tumor 
mass. The bony walls of the sinus were 
intact. A biopsy specimen of the sinus 
mucosa showed chronic inflammation com- 
patible with a diagnosis of pseudotumor 
(Fig 2, top left). Six days later, & right 
orbitotomy was performed. The bone was 
noticeably pitted, with vessels extending 
through the bone into the maxillary sinus; 
but the bone was grossly intact (Fig 3). The 
majority of the tissue mass in the inferior 
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orbit was removed. Histologic findings 
showed inflammatory pseudotumor, main- 
ly histiocytes (Fig 2, top right). The patient 
received 80 mg of prednisone daily. Predni- 
sone therapy was stopped because of the 
patient's noticeable nervousness and stom- 
ach irritation. He has done well with no 
recurrence (18-month follow-up). 

Case 2.-In May 1978, a 40-year-old 
woman noted progressive proptosis of the 
left eye and intermittent sharp pressure 
pains in the left orbit. Her local physician 
noted that she had halitosis and she was 
told that she had a sinus infection. She 
received ampicillin trihydrate, 500 mg four 
times a day, for one month without any 
improvement in her condition. Thyroid 
workup was negative. She was seen on July 
6, 1978, at the University of Iowa Orbital 
Clinie. She denied nasal drainage. Her 
visual acuity was 6/6 in each eye. In right 
gaze, she had 10 PD of left exotropia 
secondary to underaction of the left medial 
rectus muscle. In left gaze, there was 8 PD 
of left esotropia. Three prism diopters of 
left hypotropia were present in leoking 
superomedially with the left eye. Hertel 
measurements were 17 and 24 mm. Pupils, 
intraocular pressures, fundi, and visual 
fields were normal. A very firm palpable 
mass in the medial superior aspect of the 
left orbit was noted. Echography indicated 
a mass in the medial orbit and ethmoidal 
sinuses between the 7- and 10-o'clock posi- 
tions. Almost two thirds of the mass lay 
within the orbit, whereas slightly more 
than a third was interpreted to be within 
the adjacent ethmoidal sinus. The orbital 
boundaries of the mass were well outlined 
with a capsular wall, whereas the bounda- 
ries on the ethmoidal side were irregular. 
The mass was of low reflectivity, hard 
consistency, and nonvascular. Roentgeno- 
grams showed a hypoplastic left maxillary 
sinus. No lamina dura was present. Thick- 
ening of the nasal mucosa on the left was 
noted. The nasa! cavity was larger on the 
left. A soft-tissue mass of the left antero- 
medial orbital area with apparent erosion 
of the left lamina papyracea and frontal 
proeess of the left maxilla was seen (Fig 4). 
Computerized axial tomography showed a 
soft-tissue mass in the medial aspect of the 
left orbit displacing the medial rectus mus- 
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Fig 1.—Case 1. Polytomograms. Diffuse lobular thickening of mucosa of right maxillary sinus and 
apparent erosion of middle part of floor of orbit by antral mass. Left, Coronal. Right, Lateral, right 
side. 
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Fig 2.—Histopathologic appearance of pseudotumor (hematoxylin-eosin). Top left, Maxillary sinus, 
case 1; sinus mucosa present. Top right, Orbital mass, case 1. Bottom left, Orbital mass, case 2. 
Bottom right, Nasal polyps, case 2; sinus mucosa present. 
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Fig 3.—Orbitetomy. Bany orbital wall pitted with vessels bridging between orbit and 
antrum. Left, Dase 1, before blood vessel was cut. Right, Case 1, after blood vessel was 
cut. Thick arrow points to blood vessels, thin arrows to pits. 





Fig 4.—Case 2 Orbital temogram. Left nasal cavity is larger than right one. Hypoplastic 
snus. Soft-tissue mass of left anteromedial orbit with apparent ercsion of 
left lamina papyracea and frontal process of left maxilla. 


left maxillary 
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cle laterally, and the lamina papyracea 
seemed eroded medially (Fig 5). On July 24, 
1978, the patient underwent a medial orbi- 
totomy with biopsy of the mass. There was 
an irregular pitted surface of the medial 
bony orbital wail. Histologically, the mass 
was an inflammatory pseudotumor of 
mainly lymphocytes and plasma cells (Fig 
2, bottom left) Postoperatively, predni- 
sone, 80 mg, was given daily until Aug 21, 
1978, at which time the patient had cush- 
ingoid signs and noticeable weakness and 
knee pain developed. At this time, she 
received aspirin, 600 mg twice daily. Her 
proptosis and extraocular motility prob-. 
lems resolved. Fchographically, the orbital 
part of the mass decreased. On Sept 24, 
1978, a left nasal polyp was removed (con- 
sisting of polymorphonuclear cells, plasma 
cells, lymphocytes, and fibrovascular tissue 
and edema), histologically resembling a 
pseudotumor (FẸ 2, bottom right). She was 
doing well with no evidence of recurrence 
when last exammed (September 1979). 


COMMENT 


Pseudotumors are masses that sim- 
ulate real tumers and hence the name 
"pseudotumor" seems appropriate. 
Both of our pa-ients demonstrate this 
point. Because-of the echographic and 
roentgenographie findings of adja- 
cent sinus invcivement with bony ero- 
sion, a presumptive diagnosis of a 
primary sinus malignant neoplasm 
with secondary orbital invasion was 
made in both cases preoperatively. 
This diagnosis is of considerable con- 
cern to physicians and patients. Pseu- 
dotumors are lew reflective masses on 
echography, as was seen in both of our 
patients. However, both patients were 
believed to have bony lytic lesions, 
supporting a preoperative diagnosis 
of a malignant neoplasm. At the time 
of orbitotomy, the orbital bones had 





Fig 5.—Computerized tomography: soft-tissue mass in medial left orbit displaces medial rectus 
laterally. Apparent erosion of lamina papyracea. Left, Axial. Right, Coronal. 
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an irregular surface with multiple pits 
(Fig 3), but no lytie lesions were 
found. Presumably, the pits create an 
irregular reflection of the ultrasonic 
wave, giving a false impression of a 
bony defect. The pits presumably rep- 
resent small, perhaps even microscop- 
ic, channels of communications be- 
tween the sinuses and orbit. Blood 
vessels were seen to communicate 
through several of these large pits 
(Fig 3). 

When a sinus is not air filled, there 
is a loss of the normal difference in 
radiolucency between the sinus and 
orbital contents, making it difficult to 
determine whether the bone between 
the sinus and orbit is intact. Although 
sinusitis has been proposed as a cause 
of orbital pseudotumor," Jellinek? 
found no sinusitis in a series of 12 
histologic cases of orbital pseudotu- 
mors. Heersink et al found that four 
of 27 cases of inflammatory pseudotu- 
mor had sinus mucosal thickening. In 
one of the four, the sinus thickening 
was ipsilateral to the pseudotumor 
and in the other three, it was contra- 
lateral. No sinus tissue was obtained 
for histologic examination. Blodi and 
Gass!''^? found three cases of parana- 
sal sinusitis among 140 patients with 
orbital pseudotumors; none showed 
evidence that the sinusitis and pseu- 
dotumor were related. Occasionally, a 
chronic orbital inflammation may be 
due to a sinusitis. However, sinusitis 
usually produces acute orbital celluli- 
tis. Secondary orbital cellulitis 
may terminate in dense scar forma- 
tion.* 

An orbital pseudotumor is difficult 
to distinguish from a malignant 
tumor.*':?:5-1* Jellinek found involve- 
ment of the ophthalmic or maxillary 
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division of the fifth cranial nerve in 


eight of 16 patients with pseudotu- 
mors.’ Thus, trigeminal nerve involve- 
ment does not seem to differentiate 
between benign and malignant 
masses. Sabbagh? described a TT- 
year-old man who had an eight-month 
history of exophthalmos. The left eye 
had no light perception, very limited 
extraocular motility, and optic atro- 
phy. An orbital mass was pushing the 
left globe forward. Nothing was 
retrieved with an exploratory biopsy. 
Roentgenograms showed the bony 
orbital walls to be rarefied. After 
exenteration, the diagnosis of an 
inflammatory pseudotumor due to 
chronic orbital myositis was made. 
Two months after the exenteration, 
the orbital walls were recalcified and 
well delineated. Blodi and Gass 
reviewed 140 cases of inflammatory 
orbital pseudotumors.''* In 17 cases 
the orbital contents were exenterated, 
and in another four cases the eye was 
enucleated. In other series, 15 of 30 
cases of orbital pseudotumors were 
exenterated. Other instances of orbit- 
al exenteration in cases of orbital 
pseudotumor have been reported.'**° 

Pseudotumors occur in areas other 
than the orbit, such as the skin, gas- 
trointestinal tract, lung," and upper 
respiratory tract.” Ash et al? use the 
term “pseudotumor” to include a 
larger category of masses than do 
most authors in referring to inflam- 
matory orbital pseudotumors.*''^ 
One of our patients had tissue 
obtained from the maxillary sinus 
that would have been diagnosed as 
"pseudotumor" had it been obtained 
from within the orbit (Fig 2, top left). 
The tissues obtained from the orbit 


and sinus were histologically similar - 
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(Fig 2, top left and right). The other 
patient had a nasal polyp removed 1% 
months after an orbitotomy on the 
same side (Fig 2, bottom right). Ash et . 
al? classify the polyp as a form of 
pseudotumor. In our case, the histo- 
logic appearance of the polyp and or- 
bital masses were indeed similar (Fig 
2. bottom left and right). Polypoid 
sinusitis mimicking orbital malignant 


-neoplasm has been described.** 


"Pseudotumor," a term that is not 
clearly defined, includes a grcup of 
diseases.” Some patients with a biop- 
sy-proved diagnosis of pseudotumor 
can also have Wegener's granulcmato- 
sis, lethal midline granuloma, lympho- 
ma, Hodgkin’s disease, leukemia, or 
an endocrine disorder develop. 
Blodi and Gass found 12 such petients 
among a group of 140 with pseudotu- 
mors."? We believe that simulta- 
neous orbital and sinus involvement 
with pseudotumor represents a dis- 
tinct clinicopathologic entity. 


CONCLUSIONS 


Orbital pseudotumor is a difficult 
diagnosis to establish preoperative- 
]y.:22557392 Tt js well established 
that sinus infections may lead to or- 
bital cellulitis. The relationship be-. 
tween sinus disease and orbital pseu- 
dotumor is not well documented. 
Simultaneous orbital and sinus pseu- 
dotumors seem to be a distinct elinico- 
pathologie entity. Those concerned 
with the diagnosis and management 
of orbital disease should be aware of 
this entity. 
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Lid Splitting and Posterior Lamelle Cryosurgery 


for Congenital and Acquired Distichiasis 


Richard L. Amierson, MD, John T. Harvey, MD 


è Coagenitz! distichiasis is a rare con- 
dition with an accessory row of lashes at 
the Meisemiar gland orifices. We suggest 
"acquired distichiasis” as an appropriate 
term for the accessory row of lashes in or 
near the Meibemian gland orifices, occur- 
ring as a result of such conditions as 
Stevens-Johnson syndrome, ocular pem- 
phigcid. or chemical and physical inju- 
ries. We repor*-a new treatment technique 
in which the eyelid is divided along the 


gray line then followed by cryotherapy to 


the posterior lizi lamella. This removes the 
distichistic lasnes without damaging the 
normal :ashes in the anterior lid lamella 
and avoids dcepigmertation. Histologic 
examinetion Gemonstrates the aberrant 
lashes result from a metaplasia of tissues 
in or areund the Meibomian glands. Thir- 
teen eyelids with acquired distichiasis 
and four eyelids with congenital distichia- 
sis have been ‘ollowed up for eight to 48 
months. Al! have been greatly improved. 
(Arch Ophthalmol! 1981;99:631-634) 


(Congenital distichiasis is a rare fa- 
milia! condition in which an acces- 
sory row of lashes is present in or near 
the orifices of the Meibomian glands' 
(Fig 1). 

“Aequired listichiasis" is a term 
that has not been widely accepted but 
describes a siuation in which abnor- 
mal acquired lashes appear at or near 
the Meibemian gland openings.?? This 
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condition arises in cases of Stevens- 
Johnson syndrome, ocular pemphi- 
goid, and chemical and physical inju- 
ries of the eyelids (Fig 2). Acquired 
distichiasis should be distinguished 
from trichiasis, which imples_in- 
turned or misdirected lashes that have 
a normal location in the znterior 
lamellae of the lid. It is important to 
differentiate these, since ther ana- 
tomical location and treatment dif- 
fer. 

In this article, we present a new 
corrective surgical technique fellowed 
by a case history and the previously 
undescribed histologic appearance of 
this condition. Results in 13 eyelids 
with acquired distichiasis wita long- 
term follow-up that have undergone 
this treatment are described. We 
recently have used this technique in 
four eyelids with congenital distichia- 
sis and believe it is ideal fer this 
condition. 


SURGICAL TECHNIQUE 


While many procedures have been 
described for the correction of corgenital 
distiehiasis, none has gained general ac- 
ceptance. Epilation and electrolysis result 
in reeurrences. Procedures with mieroscop- 
ic identification of the follicles thmough a 
trapdoor type of posterior tarsal ncision 
are time-consuming and tedious.’ Split- 
ting the eyelid at the gray line wih exci- 
sion of the marginal portion of the tarsus’ 
can lead to entropion of the eyelid margin 
and trichiasis. The use of nasalseptal- 
mucosal, tarsoconjunctival, or bucca grafts 
in an attempt to reconstruct the pesterior 
lamella'* is time-consuming, gives unpre- 
dictable results, and can lead to disfigure- 
ment of the eyelid margin. 

Cryosurgery is the most effective meth- 
od available for obliterating aberrant 
lashes of the eyelid.’ Unfortunatel?, with 
standard forms of cryosurgical treatment, 
not only the abnormal posterior lasaes but 
also the normal anterior cilia are st. In 
addition, depigmentation of the skin 


oceurs, which is especially disfiguring in 
blacks. We describe a cryosurgical proce- 
dure—posterier lamellar  cryosurgery— 
devised for treating distichiatie lashes, 
which preserves the normal anterior lashes 
and avoids depigmentation. 

Lidocaine hydrochloride with epineph- 
rine (1:100,009) is injected under skin and 
conjunctiva of the eyelid. Topical phenyl- 
ephrine hydrechloride (2.5%) is placed in 
the conjunctiva! cul-de-sac to help provide 
vasoconstriction. The procedure consists of 
a lid splitting at the gray line, which 
is begun with a No. 11 sealpel blade 
(Fig 3). Magnification either with a micro- 
scope or loupes is used toascertain the gray 





eM 


Fig 1.—Congenital distichiasis—accessory 
row of lashes in posterior lamella of lid. 





Fig 2.—Acquired distichiasis—short wiry 
hair seen protruding from orifice of Mei- 
bomian gland. 
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Fig 6.—Anterior lamella recessed on pos- 
terior lamella. 


line and to ensure that all aberrant lashes 
are included in the posterior lamella. The 
incision must be made perpendicular to the 
lid margin. The lid splitting is continued 
with blunt and sharp dissection with scis- 
sors, maintaining a plane on the anterior 
surface of tarsal plate (Fig 4). Care is taken 
to avoid the normal anterior lash follicles, 
as trauma may result in loss of normal 
lashes or trichiasis. The lid splitting is 
continued for sufficient distance up the 
tarsus to ensure that the cryoprobe, when 
applied, will not inadvertently freeze the 
normal anterior cilia. Hemostasis is ob- 
tained by compression and bipolar cautery. 
Using the large beveled tip of the nitrous 
oxide eyelid cryoprobe, the posterior lamel- 
la is frozen to a temperature of —20 to —25 
°C monitored by a thermocouple (Fig 5). 
The surgeon attempts to obtain a rapid 
freeze and a slow thaw to room tempera- 
ture followed by a second freeze and slow 
thaw. Care is taken not to freeze the 
anterior lamella of the eyelid during this 
procedure. If keratinization of the conjunc- 
tival surface of the eyelid is present (which 
is not unusual in acquired distichiasis), the 
keratinization is first curetted, and the 
cryosurgery is performed from the con- 
junctival surface of the tarsus. Keratiniza- 
tion is usually improved or cured by the 
cryosurgical treatment.” If the conjuncti- 
va is not keratinized, the beveled tip may 
be applied to either the tarsal or conjuncti- 
val surface. 

After all areas of the posterior lamella 
have been treated, the anterior lamella is 
recessed 2 to 3 mm from the lid margin by 
placing No. 6-0 chromic horizontal mattress 
sutures to position the recessed anterior 
lamella on tarsus (Fig 6). Care is taken to 
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Fig 4.—Sharp dissection of lid into anterior 
and posterior lamellae. 
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Fig 7.—Lid edema evident one week post- 
operatively. 





Fig 9.—Black male with acquired distichia- 
sis showing blepharospasm and photo- 
phobia (case report). 


direct the lashes in a slightly everted posi- 
tion, for any misdirected lashes may 
become trichiatic. The 2- to 3-mm anterior 
lamellar recession helps prevent the nor- 
mal anterior lashes from misdirecting pos- 
teriorly and becoming trichiatic. Without 
this recession, the anterior lamella tends to 
override the posterior lamella. If excess 
skin is present, it can be pinched up and 
excised in a manner described by Fein.” 
This enhances the lash eversion and cos- 
metic result. Within a month, the anterior 
lamella will have migrated toward the mar- 
gin so that the anterior recession is unno- 
ticed. Topical dexamethasone sodium phos- 








Fig 5.—Cryotherapy of posterior lemella 
with thermocouple in place. 





Fig 8.—Lid edema resolved one month 
postoperatively. 





Fig 10.—Conjunctival keratinization 


(Case report). 


Fig 11.—Postoperatively: comfortable? rro 
ocular irritation (case report). 
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phate-neomy«n sulfate ointment is placed 
in the eye anc on the lid margin. No patch 
is applied for fear of misdirecting lashes. 
The stervid-artibiotic ointment is used for 
at least one week. Local steroid injections 
at the time © surgery may decrease the 
postoperative reaction. Considerable ede- 
ma may be present postoperatively, and if 
both eyelids require this surgery, the eye- 
lids are frequently closed by the edema on 
the "rst posteperative day. Considerable 
swelling may »e present at one week (Fig 
7) but resolves within one month (Fig 8). 





Fig 12.—Postcperatively: no lash loss or 
depigmentation (case report). 


The eyelid margin may remain slightly 
thiekened following this procedure. 


REPORT OF A CASE 


A 9-year-old black boy received pheny- 
toin sodium for seizures that occurred after 
a head injury. Shortly thereafter, a severe 
bout of life-threatening Stevens-Johnson 
syndrome developed. During the next 15 
years, he experienced intense ocular irrita- 
tion and corneal scarring from acquired 
distichiasis. Epilation, electrolysis, and fre- 
quent scrapings of the conjunctiva were 
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Fig 13.—Postoperatively: resolution of 
conjunctival keratinization (case report). 
Compare with preoperatively (Fig 10). 





performed. We examined him on Nov 29, 


1976. He had intense oeular irritation, ble- 


pharospasm, and photophobia (Fig 9). He 
had been unable to work and was debili- 
tated by this problem for several months. 
He spent mos: of his time with his eyes 
tightly closed. His visual acuity was 20/400 
OD and 20/80 OS. He was found to have 
marked acquired distichiasis, epidermali- 
zation of the lid margin, and keratinization 
of the conjunetiva, OD greater than OS 
(Fig 10). Marked corneal scarring and 
staining were present OU. On March 28, 
1977, he underwent the previously de- 
scribed procedure and has done well since 
then (Fig 11). Two lashes became trichiatic 
in the left upper lid after surgery and were 
removed by the cryosurgical epilating tip. 
The patient's visual acuity improved to 
20/200 OD and 20/30 OS. He had residual 
corneal scarring, but he has no corneal 
staining. He was able to return to school 
after the surgery and is employed. His 
cryosurgical treatment confined to the pos- 
terior lamella avoided depigmentation and 
notable loss of lashes that would have been 
disfiguring in this man (Fig 12). His con- 
junctival keratimization also was removed 
by the cryosurgery (Fig 13). 





s Fig 14.—Histologic appearance: biopsy from posterior lamella. Left, Note hair in Meibomian gland 
orifice (large arrow) and sebaceous glandular structures (smail arrows) (hematoxylin-eosin [HE], 
X 40). Right, Hair follicles (large arrows) and sebaceous glandular structures (small arrows) are 
juxtaposed in the posterior lamella (HE, x 40). 
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HISTOLOGIC APPEARANCE 


The histologic appearance of ac- 
quired distichiasis is seen in Fig 14. 
This section was obtained from a biop- 
sy specimen of the posterior lamella 
containing the aberrant lash stem- 
ming from a Meibomian gland orifice 
(Fig 2). The same lash is seen on 
histologic examination to emanate 
from the Meibomian gland orifice. 
Numerous hair follicles (aberrant 
lashes) are seen adjacent to the seba- 
ceous glandular structures in the pos- 
terior lamella. It is our belief that this 
represents a reversion to a piloseba- 
ceous unit. 

The “primary epithelial germ” is a 
cluster of cells that migrates into the 
dermis from the germinative layer of 
the embryonic epidermis. The multi- 
potential cells of the primary epithe- 
lial germ differentiate into hair folli- 
cles, sebaceous glands, and apocrine 
glands-this is collectively referred to 
as the "pilosebaceous unit." However, 
the differentiation of the various ele- 
ments of the pilosebaceous unit is 
nonuniform in all skin areas. Al- 
though hair and sebaceous glands are 
usually present, characteristically one 
predominates. In certain areas, the 
sebaceous gland predominates to the 
extent that the hair is absent. This is 
the case in areas of hairless skin such 
as nipples, labia majora and minora, 
glans penis, and Meibomian glands. 
The Meibomian gland, then, is a pilo- 
sebaceous unit in which the hair ele- 
ment is developmentally absent. 

We propose, that under certain cir- 
cumstances (ie, immunologic, chemi- 
eal, or physical), the Meibomian 
glands may revert to a complete pilo- 
sebaceous unit and possess both a hair 
and a sebaceous gland. This we believe 


is the sequence of events in "acquired 


distichiasis.” 

In congenital distichiasis, a develop- 
mental anomaly occurs in which a 
complete pilosebaceous unit (with hair 
and glandular structures) is present in 
the posterior lamella. This probably 
represents a failure of the primary 
epithelial germ to differentiate selec- 
tively into a sebaceous gland only. 
Instead, it develops into a complete 
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pilosebaceous unit. If this is the case, 
then it would not represent a true 
metaplasia as has been suggested. We 
cannot eliminate an in utero injury 
leading to a metaplasia in congenital 
distichiasis, but this seems unlikely. 

In acquired distichiasis, however, 
we propose certain stimuli (immuno- 
logic, chemical, or physical) provoke 
the pluripotential cells to metaplastic 
change resulting in the formation of a 
hair follicle within or adjacent to the 
sebaceous Meibomian gland. The clini- 
cal evidence in many cases of Stevens- 
Johnson syndrome, pemphigoid, and 
chemical or physical injuries as well as 
the histologic indications seen in Fig 
14 provide circumstantia! evidence for 
this hypothesis. 


RESULTS 


We have used this teehnique in 13 
eyelids with acquired distichiasis, 
with great improvement. Seven eye- 
lids (54%) remained symptom free 
after this technique. Six eyelids 
required either minor cryosurgical 
touch-ups or the occasienal epilation 
of a trichiatic lash. Two of these six 
eyelids developed epidermalization of 
the lid margin to an extent greater 
than that noted preoperatively. One 
patient noted increased xerosis after 
treatment. In ten of the 13 eyelids, a 
continuous margin of anterior lashes 
was obtained, resulting in good cos- 
mesis. In only three eyelids were there 
noticeable areas of sparse to absent 
lashes along the lid margin. Conjunc- 
tival keratinization was sharply im- 
proved in most cases. Considering the 
natural history, the difficult nature, 
and the extent of the disease pro- 
cesses in these eyelids (12 eyelids 
after Stevens-Johnson syndrome and 
one eyelid after chemical injury) and 
the fact that the incidence of compli- 
cations with cryosurgery is higher in 
the conjunctival shrinkage syndromes 
than in normal subjects," we are 
encouraged by these results. Our fol- 
low-up ranges from one to four years. 
We have used this technique in four 
eyelids with congenital distichiasis, 
and, while our follow-up is only eight 
months, the results are very good. 
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his technique should be idea! for 
congenital distichiasis since these eye- 
lids are normal except for the aber- 
rant row of lashes. 


COMMENT 


A technique that combines splitting 
of the eyelid into an anterior and 
posterior lamella with cryosurgery to 
the posterior lamella is presented for 
cases of distichiasis. This technique 
uses the advantages of cryosurgery 
for distichiasis and avoids many of its 
disadvantages. Results in the difficult 
condition of acquired distichiasis are 
presented. While we only recently 
have used this technique for congen- 
ital distichiasis, it should be ideal for 
this rare condition. The histologic 
appearance of acquired distichiasis is 
presented. A hypothesis for the devel- 
opment of these abnormal lashes also 
is provided. 
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Optie Nerve Damage in Human Glaucoma 


II. The Site of Injury and Susceptibility to Damage 


Harry A. Quigley, MD; Earl M. Addicks; W. Richard Green, MD; A. E. Maumenee, MD 


* We examined the histologic structure 
of the optic nerve head in 15 eyes of nine 
persons with a known glaucoma history. 
All had been seeing eyes, varying from 
normal visua! acuity and visual field to 
advanced glaucoma damage. The site of 
damage to nerve fibers is the scleral lam- 
ina cribrosa, where there is local block- 
age of axonal transport. Early cup size 
increase prior to definite field loss results 
from loss of nerve fibers, not from damage 
to astrocytic glial cells of the nerve head. 
No selective damage to nerve head capil- 
laries is seen in mildly damaged speci- 
mens. Scanning electron microscopic 
analysis suggests that the structure of the 
lamina cribrosa is an important determi- 
nant of the degree of susceptibility to 
damage by elevated intraocular pres- 
sure. 

(Arch Ophthalmol 1981;99:635-649) 


The changes induced at the optic 

nerve head by glaucoma provide an 
important clinical tool in the diagnosis 
and management of this disease. 
Along with other investigators, we 
have attempted to study these 
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changes by modeling the glaucoma 
process in primate eyes." In addi- 
tion, we reported the histologic 
changes in the optic nerve head in 21 
eyes of persons with a known glauco- 
ma history.'* While there are previous 
reports of the pathology of human 
glaucomatous optic neuropathy, many 
of these eyes were blind or had little 
clinieal information available for cor- 
relation.'**° The 15 additional eyes 
described herein extend the informa- 
tion of our first series of human eyes 
in several ways. We have added five 
more eyes prior to the stage of visual 
field loss. These provide data on the 
nature of optic disc changes prior to 
detectable visual field loss, relating 
the clinical appearance to its histo- 
logie origin. In primate model sys- 
tems, elevated intraocular pressure 
damages nerve fibers by obstructing 
axonal transport within the nerve 
head at the level of the sclera (the 
scleral lamina cribrosa).?:**-*"" These 
most recent human eyes provide con- 
firmation not only of the vulnerability 
of axons at the scleral lamina, but also 
of obstrueted axonal transport in 
chronic human glaucoma. It is recog- 
nized that susceptibility to glaucoma 
damage varies among patients. Some 
eyes suffer serious field loss at a 
prevailing IOP that is seemingly 
tolerated for extended periods by oth- 
er eyes. The detailed clinical histories 
available for the glaucomatous-eyes in 
this study allowed us to compare the 
structure of nerve heads with the sen- 
sitivity to damage. 


METHODS 


All specimers were obtained for histo- 
logic study with the informed consent of 
the patient or family. Three sources are 
useful in acquiring material. First, surgical 
enucleation occasionally is performed be- 
cause of a painful or life-threatening con- 
dition (eg, melanoma) in eyes with primary 
or secondary glaucoma. Second, some 
patients with glaucoma agree to postmor- 
tem eye donation for histologie study. 
Third, routine examination of autopsy and 
eye bank donor eyes can disclose glaucoma 
damage, and «linical information is ob- 
tained retrospectively. It must be remem- 
bered that, in she age range of this third 
group, the prevalence of primary glaucoma 
may be as high as one in 20 eyes. 

The fixation of tissues varied; surgical 
specimens were well preserved by imme- 
diate immersion in 5% glutaraldehyde buf- 
fered in phosphate, while some eye bank 
eyes were poorly preserved due to fixation 
in 4% formaldehyde solution after delays 
up to 24 hours post mortem. Previously, we 
have examined nonglaucomatous eyes af- 
ter similarly varied preparative techniques 
to provide adequate information on arti- 
facts so induced.'* After primary fixation, 
some eyes were processed for paraffin 
embedding anc histochemistry. In other 
cases, the optic nerve head was divided into 
four segments to identify sections taken at 
the four principal meridians, and the seg- 
ments were enrbedded in epoxy resin for 
light and transmission electron micros- 
copy. In other cases, fixed optic nerve 
heads were sub»ected to trypsin digestion 
to disclose connective tissue structure." 

Quantitative studies of the number and 
distribution of fibers in the optic nerves of 
these cases wil be reported separately 
(H. A. Quigley, MD, E. M. Addicks, and W. 
R. Green, MD, unpublished data). 
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Fig 1.—Normal disc appearance (top) and visual fields (bottom) of 53-year-old man (case 1 [H 213]) treated 
for six years for chronic angle-closure glaucoma. Stereoscopic views of disc show cup:disc ratio of 0.3 in 


each eye. 


REPORT OF CASES 
Glaucoma Suspects: 
Elevated IOP, Normal Field 


Case 1 (H 213).- This man was 53 years 
old at his death. He was treated at the 
Wilmer Institute for six years, with IOP 
elevation due to chronic angle-closure glau- 
coma. Following bilateral peripheral iridec- 
tomy performed soon after diagnosis, IOP 
control with pilocarpine and epinephrine 
was poor, with average IOP of 28.3 + 5.7 
mm Hg OD and 242 + 3.6 mm Hg OS 
(mean + SD; total of 36 measurements in 
each eye). Cataract extraction was per- 
formed in the right eye one year before 
death with return of 20/20 visual acuity, 
while visual acuity 20/25 OS. Stereoscopic 
photographs of the optic discs showed cup: 
disc ratio of 0.3 vertically and horizontally 
in each eye (Fig 1). The last visual field in 
each eye was normal 17 months before 
death (Fig 1). During the last year of life, 
he was examined twice, with IOP less than 
20 mm Hg on both occasions. 

Case 2 (H 216).—A 51-year-old woman 


was known to have pigmentary dispersion ` 


syndrome for two years. Her globes are the 
subject of a separate report.” She received 
no medical therapy and IOP averaged 22.8 
mm Hg OD and 22.6 mm Hg OS (five 
measurements each eye; range, 18 to 26 
mm Hg). Visual acuity was 20/20 in each 
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eye with myopic correction. The cup:dise 
ratio by clinical examination was 0.25 ver- 
tical, 0.1 horizontal, OD, and 0.0 in each 
direction, OS. Visual fields were normal, 
with 2-mm white target of a projection 
perimeter (22 months before death). 

Case 3 (H 211).- This man was 44 years 
old at the time of enucleation of the right 
eye, which was performed three days after 
anterior segment trauma by a sharp blade. 
He was followed up for five years at the 
Wilmer Institute prior to the injury, with 
average IOP in the right eye of 28.7 + 9.7 
mm Hg (22 measurements). Visual acuity 
was corrected to 20/20. He was poorly 
compliant with prescribed piloearpine and 
epinephrine. Serial  stereophotographs 
show a stable vertical and horizontal 
cup:dise ratio of 0.6 OD compared with a 
cup:dise ratio of 0.4 OS (Fig 2). Ten peri- 
metric studies had been performed; the last 
study two months prior to enucleation 
showed normal findings (Fig 2). Once in 
the preceding year, an intermittent scoto- 
ma to the I/2/e test object was suspected 
in the upper arcuate area; however, this 
was not confirmed. | 


Glaucoma With 
Optic Nerve Damage 


Case 4 (H 223).—This man was 74 years 
old when his left eye was enucleated due to 


epithelial ingrowth. Ocular history was 
normal until 15 months prior to acquisition, 
when unplanned extracapsular cataract 
extraction was performed. Two months 
postoperatively, visual acuity was 20/20; 
however, epithelial ingrowth rapidly 
caused increased IOP (30 to 46 mm Hg with 
medical therapy) for a period of 12 months. 
Decreased vision resulted from corneal 
clouding that also prevented disc and field 
examination. Painful bullous keratopathy 
led to enucleation. Detailed examination of 
the optie nerve confirmed significant loss 
of nerve fibers. 


Case 5 (H 243).- This man died at age 73 
years. He underwent five years of medical 
therapy at the Wilmer Institute for open 
angle glaucoma. Initial untreated IOP was 
23 mm Hg in both eyes, and the average 
IOP was 20.72 32 mm Hg OD and 
20.6 + 2.2 mm Hg OS (nine measure- 
ments). Visual acuity remained 20/20 in 
the left eye, but was decreased to 20/25 in 
the right eye with a compatible lens opaci- 


. ty. Serial stereophotography showed verti- 


cal cup:dise ratios of 0.8 OD and 0.7 OS (Fig 
3). Seven visual field tests showed stable 
defects, with the last test ten months, 
before death (Fig 3). E. 

Case 6 (H 214).- This man died at age 86 
years, having been observed for open artgte 
glaucoma for at least ten years. The right 
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Fig 2.—Asymmetrically larger cup in right 
eye (top left) cf patient 3 (H 211), whose 
visual field (bottom) was normal on nine of 
ten tests over a five-year follow-up. On one 
field test an area of inconsistent responses 
was present in upper arcuate area 
(hatched zone), but this was not present 
on subsequent tests. Right eye was 
obtained for histologic study (Fig 8). 


Fig 3.—Glaucomatous cisc (top) and visual 
fields (bottom) of patient 5 (H 243). Ster- 
eoscopic views provide vertical cup:disc 
ratio of 0.8 OD and 0.7 OS. 
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eye had a retinal detachment that had not 
been operated on and is not reported. The 
left eye had undergone cataract extraction 
combined with filtering surgery with 
normalization of IOP. Visual acuity was 
20/60, the cup:disc ratio was 0.9 vertically 
by clinical examination, and a field test 
with the Goldmann perimeter five years 
before acquisition (after permanent IOP 
normalization) showed advanced defects 
(Fig 4). 

Case 7 (H 254).—This woman died at age 
76 years, having been treated medically for 





Fig 4.—Visual field performed with 1/4 
isopter only of patient 6 (H 214), OS, 
shows inferior nasal step and superior 
paracentral scotoma. 


open angle glaucoma for 25 years. This 
woman and several members of her family 
were investigated extensively by one of us 
(A.E.M.) as part of a study of glaucoma 
with apparently normal IOP. Her referring 
physician had not recorded abnormal IOP 
levels; however, diurnal IOP measurements 
six years prior to death showed variation 
from 12 to 27 mm Hg in each eye. Visual 
acuity was reduced to 20/80 OD and light 
perception OS, with nuclear cataract pres- 
ent. The cup:disc ratio was greater than 0.9 
in each eye in stereophotographs taken six 
years before death (Fig 5). Visual fields 
with the Goldmann instrument performed 
at that time showed a central and temporal 
island in the right eye, and cnly a temporal 
island in the left eye (Fig 5). Medical 
therapy was instituted and IOP remained 
normal between this final institute evalua- 
tion and her death. 

Case 8 (H 256).- This woman was first 
examined in 1946, when she was 32 years 
old. Visual acuity was 20/20 in both eyes 
and the optic dises and visual fields were 
normal. The IOP was 30 mm Hg in both 
eyes. She was followed up by one of us 
(A.E.M.) for the final 20 years of her life. 
The average of 79 applanation IOP read- 
ings was 27.8 +95 mm Hg OD and 
35.4 + 9.3 mm Hg OS, despite medical 
therapy and surgical attempts at IOP con- 
trol (four in the right eye, three in the left 


. 


eye, one each combined with cataract 
extraction). While there was definite 
abnormal disc cupping and progressive 
contraction of the visual field on the serial 
Goldmann field tests (Fig 6), the patient ° 
retained a central island of vision in each 
eye and had visual acuity of 20/50 OD and 
20/40 OS three months before death. 

CASE 9 (H 207).— This man died at age 89 
years, having been treated medically for 
open angle glaucoma for ten years. He 
underwent cataract extraction in the right 
eye three years before death; however, 
visual acuity remained 20/200. Visual acui- 
ty was 20/40 OS with nuclear cataract 
present. The cup:dise ratio in each eye was 
greater than 0.9, and visual fields were not 
measured. 


RESULTS 


We individualize the preparative 
techniques to provide the maximum 
information in the individual speci- 
men. In optimally fixed specimens, all 
of the examination techniques were 
performed. In some eyes, however, 
delayed fixation allows tissue autoly- 
sis. In these, the digestion techniques 
still provide useful data, since connec- 
tive tissues retain their structure for a 
prolonged period post mortem. In 
specimens with suboptimal preserva- 


Fig 5.—Optic discs (top) and visual fields (bottom), case 7 (H 254), show advanced glaucomatous damage. Histologic features are shown 


in Fig 13, 15, and 17. 
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tion, but im which cellular detail is still 
relatively preserved, embedding in 
epoxy resin and examination of 1-um 
sections provide improved resolution 
of cellular architeeture, though elec- 
tron mieroscopy is precluded. 


Glaucoma Suspects, 
Elevated IOP, Normal Fields 


All five eyes in this group were 
examimed by light and transmission 
electron microscopy. In cases 1 and 2 
(H 213 and H 216), the cellular archi- 
tecture of the optic nerve head could 
not be distinguished from similarly 
prepared nenglaucomatous eyes (Fig 
7). Bundles of nerve fibers passed into 
the nerve head between columns of 
astrocytes containing capillaries. The 
scleral lamina structure appeared in- 
tact. These four eyes resemble the 
four eyes ir our previous report," in 
which normal cup size and normal 
field testing was associated with 
normal nerve head structure. 

Case 3 (H 211) was different, dem- 
onstrating a definite decrease in the 
numberof nerve fibers. Approximate- 
ly one fourth of ganglion cell axons 
were lost by quantitative estimation 
techniques (H. A. Quigley, MD, E. M. 
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Addicks, and W. R. Green, MD, 
unpublished data). In the portion of 
the nerve head opposite the choroid, 
there was a relative increase in the 
proportion of the tissue made up by 
astrocytes and their processes (Fig 8). 
Somewhat deeper within the nerve 
head at the scleral lamina, there was 
definite thinning of the width of some 
nerve bundles. The axons showed no 
consistent intracytoplasmic abnor- 
mality, specifically no accumulation of 
organelles typical of axonal transport 
blockade. However, there had been a 
period of three days of low IOP follow- 
ing the injury that led to enucleation. 
This period of relative hypotony 
might have reversed the acute effects 
of elevated IOP. The hypotony itself 
led to no definable axonal abnormali- 
ties. There were no degenerating 
astrocytes or capillaries seen in the 
several areas of this nerve head exam- 
ined in detail. 

The structure of the sclera! lamina 
and its position anteroposteriorly 
were not evaluated by scanning elec- 
tron microscopy in these eyes. 


Glaucoma With Nerve Damage 
Three of these ten eyes (cases 4 and 


5 [H 223 and H 243], OU) were inter- 
mediate between the relatively pre- 
served eyes and the remaining eyes 
with advanced damage. The anterior 
portion of the nerve head in each eye 
appeared to contain less than the 
normal amount of tissue (Fig 9). 
There was a relative increase in the 
proportion of astrocytes to axons in 
the anterior disc. Capillaries were 
observed frequently in all areas of the 
nerve head. 

There was a decrease in the number 
of axons passing through the nerve 
head. In remaining axons there was a 
consistent pattern of intracellular 
changes (Fig 10 to 12). At the level of 
the retina and choroid, the axons occa- 
sionally were dilated but had no accu- 
mulation of cellular organelles. At the 
scleral lamina, many of the remaining 
fibers were swollen with smooth-sur- 
faced organelles. This vesicle accumu- 
lation was identical with the buildup 
of similar material after blockade of 
rapid axonal transport in the nerve 
head by acute or extended IOP eleva- 
tion in primates.*-*5.*^ The location of 
the blockade was also identical to pri- 
mate glaueoma models. This ap- 
pearance generally is observed with 


Fig 6.—Optic discs (top) and visual fields (bottom), case 8 (H 256), with advanced glaucoma damage. Histologic features are shown in Fig 
13 and 17. 
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Fig 7.—Normal structure of nerve head in glaucoma-suspect eye. Top, Nerve bundles (N) 
pass through columns of astrocytes and capillaries, becoming myelimated at lower 
portion of micrograph. Bottom, Higher-power view of nerve bundles (N), astrocyte 
columns (A), and capillaries (arrows) (case 2 [H 216], paraphenylenediamine, phase 
contrast, original magnification x 180 [top], * 300 [bottom ]). 


obstruction of rapid-phase axonal 
transport, whether in the optic nerve 
or in the peripheral nervous system.” 
Examination of the myelinated optic 
nerve in case 4 (H 223) disclosed active 
ascending (Wallerian) degeneration 
in some nerve fibers. 

In the remaining seven eyes with 
advanced field defects, the scleral 
lamina was placed posteriorly relative 
to the sclera by as much as 0.7 mm 
(Fig 13). In addition, the successive 
sheets of the lamina were compressed 
more closely together. The scleral lam- 
ina of this later stage extended out 
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under the choroid, with greater than 
90° posterior rotation of the peripher- 
al laminar sheets (Fig 14). This 
resulted in distortion of the course 
and shape of the nerve bundles. In 
some nerve heads, an ectatic area 
developed in the lamina due to col- 
lapse of connective tissue structure. 
This laminar ectasia tended to occur 
most often at the inferior dise pole 
(Fig 15). 

As a result of the posterior move- 
ment and lateral extension of the lam- 
ina, the surface area of the anterior 
surface of the sclera lamina increases 


at this late stage to at least twice 
normal. In the late-stage glaucoma 
nerve head, this surface remains eov- 
ered with typical astrocytes from one 
edge of the retina to the other. These 
glia also fill the empty spaces in the 
laminar pores left behind by loss of 
nerve fibers. The diameter of the 
scleral foramen (at the level of Bruch’s 
membrane) was normal in every glau- 
coma disc examined (Fig 13). For 
example, the diameter in three eyes 
(Case 7 [H 254], OU, and case 8 [H 
256], OS) subjected to digestion, was 
1.6 mm, 1.8 mm, and 1.9 mm vertieally 
and 1.53 mm, 1.6 mm, and 1.6 mm 
horizontally. This is within the normal 
range of disc diameters found in our 
study of normal human nerve heads 
by the same technique? and agrees 
with that of another report. Thus, 
while the lamina moves backward and 
laterally into the choroid and sclera, 
the rim of the scleral foramen (made 
up chiefly of the termination of 
Bruch’s membrane) appears not to 
enlarge in adult eyes with glaucoma. 

The number of astrocytes remain- 
ing as a cover for the advanced glau- 
coma excavation appears, then, to be 
reduced in number when compared 
with the nerve head after simple optic 
atrophy (eg, from descending degen- 
eration after retrobulbar optic nerve 
damage). In the latter, four to six 
layers of astrocytes are seen anterior 
to the scleral lamina, compared with 
only one to three layers in advanced 
glaucoma in the human” or the pri- 
mate.^ When the increase in area of 
the laminar surface is taken into 
account, however, the number of glia 
probably is comparable in glaueoma- 
tous and descending atrophy. 

There are capillaries within the 
anterior layer of tissue in the 
advanced-stage nerve heads (Fig 16). 
Since this layer is very thin, they are 
scattered and obviously represent a 
substantial decrease from the number 
originally present when the entire 
disc rim was intact. Patent capillaries 
are still frequently present within the 
scleral lamina sheets, posterior to this 
anterior layer (Fig 16). Normal RBCs 
are seen in these vessels, suggesting 
that they were carrying blood during 
life. The normality of blood flow 
through the tissue cannot, of course, 
be estimated by microscopy. 

The laminar connective tissues in 
eyes from cases 7 and 8 (H 254 and H 
256) show important differences. The 
former, a patient who exhibited optic 
nerve damage without severely high“ 
IOP, had large laminar pores, with & 
horizontal (naso-temporal) orienta 
tion to many laminar sheets, leading 
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to horizontally oval pore shape (Fig 
17). Eyes from patient 8 (H 256), who 
retained central visual function after 
prolonged periods of severely elevated 
IOP, had laminar pores similar in 
diameter te normal nerve heads. In 
both nerve heads, the lamina was 
located quite posteriorly. 


COMMENT 


These eyes confirm and extend sev- 
eral conclusions drawn from our first 
series of 21 glaucoma eyes." First, the 
progressive enlargement of the dise 
cup prior to«letectable visual field loss 
is net due to glial cell (astrocyte) loss, 
but rather to loss of ganglion cell 
axons that make up the majority of 
the dise rim tissue. Previously, we 
could only infer from the presence of 
many astrocytes in more advanced 
glaucoma discs that the astrocyte is 
not selectively susceptible to IOP- 
induced damage. The nerve head of 
patient 3 (H 211) demonstrates that 
definite axon loss accounted for the 
asymmetrically larger cup in this 
nerve head. Previously, we have 
shown that the structure and physio- 
logie function of disc astrocytes are 
unaffected by extended IOP elevation 
in the primate eye.^ One further 
potential explanation for cup size 
enlargement prior to field loss is 
enlargement of the scleral canal, the 
opening for the nerve head. The scle- 
ral canal appears to enlarge with glau- 
coma in childhood," but adult eyes 
maintain a normal eanal diameter at 
the level of Bruch's membrane, de- 
spite advanced glaucoma damage. 
While there is considerable posterior 
movement ef the lamina cribrosa in 
eyes with field loss, this change would 
not lead to a larger cup, but only to a 
deeper cup, as long as the diameter of 
the scleral canal at its narrowest point 
remained constant. Thus, neither as- 
trocyte loss nor enlargement of the 
scleral canal can explain early cup size 
increase. It is most likely that this 
phase of glaucoma damage represents 
nerve fiber atrophy. 

The demonstration of optic nerve 
damage prior to definite field loss 
makes more secure the conclusion that 
field loss dees not indicate the first 
sign of glaucoma damage. More indi- 
rect evidence for the same conclusion 
is the presence of afferent pupil 
defects, central visual function ab- 
normalities,” and nerve fiber layer 
atrophy? in eyes with normal pe- 
rimetry. The distinction among glau- 


“coma patients by visual field status is, 


fherefore, an important distinction 
hetween different degrees of optic 
nerve damage, not between those with 
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Fig 8.—Loss of nerve fibers and preservation of astrocytes and capillaries in scleral 
lamina in glaucoma suspect with asymmetrically larger disc cup. Top, Thinned nerve 
bundles (N) with preserved capillaries (arrows). (Compare Fig 7.) Bottom, Same area 
shows preserved astrocytes (A) and capillary with RBC (R) (case 3 [H 211], top, 
paraphenylenediamine, phase contrast, or ginal magnification x 500 [top], x 7,100 
[bottom]). 
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Fig 9.—In moderately damaged nerve head, loss of nerve fibers leads to loss of tissue anterior to scleral 
lamina. Top left, Anteriormost limit of nerve head has receded to level of Bruch's membrane (arrow). Top 
right, Preserved but thinned nerve bundles (N) pass through intact astrocyte columns (A), but bundles 
are severely thinned within scleral lamina in lower area of micrograph. Bottom, Anterior nerve head tissue 
consists chiefly of astrocytes and their processes (case 4 [H 223], top, paraphenylenediamine, phase 
contrast, original magnification x 225 [top left], x 500 [top right], x 8,800 [bottom]). 
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Fig 10.—Axons passinc from superficial 
disc (top) to nerve head opposite choroid 
(center) and scleral lamina (bottom). In 
upper two zones, nerve fibers appear 
normal. Severe accumulation of intracellu- 
lar organelles causes dilation of axons 
next to scleral lamina connective tissue 
sheet (L) (case 4 [H 223] original magnifi- 
cation x 10,000). 


and without damage. Our histologic 
findings support the accumulating 
evidence that withholding medical 
therapy in the eye with elevated IOP 
and normal field may allow some optic 
nerve damage to oecur prior to the 
stage of damage denoted by field loss. 
The decision not to treat a patient 
with elevated IOP at one point in time 
_ may be an acceptable compromise. It 
avoids the risk and nconvenience of 
` therapy in an eye tha: may not reach a 
stage of functional visual loss in the 
patient's lifetime. Or the other hand, 
withholding therapy may allow dam- 
age to occur that would have been 
preventable with lowering of IOP. 

À second area in waich the present 
series confirms our previous findings 
is the state of the capillaries of the 
glaucomatous optic d sc. Many capil- 
laries are present in optic nerve heads 
with early and moderate glaucoma- 
tous loss of nerve fibers. This contra- 
diets the findings of z prior report in 
which blind glaucoma eyes were 
examined by light microscopy and his- 
tochemistry. There are capillaries 
within the collagenous sheets of the 
scleral lamina even im the absolute 
stage of disc damage. 3ince this is the 
site of injury indicated by signs of 
axonal injury in the Fuman material 
presented herein, and m primate mod- 
els, the lack of capillary loss seems to 
argue against a vascular mechanism 
linking elevated IOP and nerve dam- 
age. Yet, while ecapillares are present, 
the capillary blood flow could still be 
abnormal in vivo. The capillaries ante- 
rior to the scleral lamina are visible 
histelogically until the later stages of 
dise atrophy, when the anterior tissue 
becomes severely thinaed by loss of 
axons, and when the lamina has been 
pushed posteriorly and excavated lat- 
erally. At this stage only a few 
remaining anterior capillaries are 
visible. While one migh- conclude that 
they were directly injured by elevated 
IOP, another explanation is possible. 
The anterior capillaries are a mesh- 
work of interconnected small vessels 
supported by the nerve bundles pass- 
ing between them. As the nerve bun- 
dles melt away and the lamina moves 
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Fig 11.—At start of scleral lamina, axon bundle shows major obstruction of organelle transport as fibers enter scleral 
lamina pore, delimited by two collagenous sheets (L) (case 4 [H 223], original magnification x 14,000). A 


644 Arch Ophthalmol—Vol 99, April 1981 Human Glaucoma Nerve Damage—Quigley et al 


— 
posteriorly, the anterior capillaries 
would have to stretch severely to 
maintain contact with their anterior 
connections in the peripapillary reti- 
na. Capillary closure thus could occur, 
with subsequent atrophy. It is con- 
ceivable that some vessels would rup- 
ture umder such tension, leading to a 
dise hemorrhage. It has been demon- 
strated that such hemorrhages are 
more frequent in an eye with glauco- 
ma damage than in glaucoma-suspect 
eyes without field loss, and that the 
hemorrhage can be associated with a 
stage of progressing nerve damage 
indieated by worsening field defect. 
Others have suggested that these 
hemorrhages indicate ischemia. Alter- 
natively, the bleeding might occur sec- 
ondary to stretching of the capillaries 
as the cup enlarges and deepens and 
as surrounding axon bundles atrophy. 
The latter expianation does not deny 
the grave significance of hemorrhages 
near the dise—in fact, it asserts that 
they result from the loss of nerve 
fibers and, therefore, indicate ongo- 
ing nerve damage. However, in this 
hypothesis, dise hemorrhages are the 
result of distortion of the nerve head, 
rather than a sign of ischemia. 

Defeets in the filling of the anterior 
disc capillaries during fluorescein an- 

giography have been observed in a 
large number of glaucomatous eyes 
with field loss and in some eyes with 
elevated IOP but normal field test- 
ing.™ As mentioned above, the lack 
of visible capillary filling in dises with 
definite glaucoma eup size increase 
and field loss would be expected, since 
at this stage there is major loss of 
nerve fibers and anterior disc capil- 
laries. However, our material suggests 
the continued presence of capillaries 
within the scleral lamina even in 
advaneed damage. These vessels prob- 
ably are not visible by fluorescein 
angiography, since they are within 
the collagenous connective tissue 
sheets of the lamina and the collagen 
blocks the view of the fluorescein (or 
the red color of the blood column when 
viewed in white light). It is for the 
Same reason that the bottom of the 
physiologic cup appears white in a 
normal disc; capillaries are present 
within the lamina that is seen at the 
cup floor, but they are covered by 
connective tissue. Unfortunately, it is 
precisely these vessels that are of 
greatest interest, for it is at the level 
of the scleral lamina that the earliest 
damage to nerve fibers begins. To 

“elucidate the possible role of abnormal 
Vascular supply to axons in the scleral 
lamina, better methods for measure- 
ment of blood flow in this region are 
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Fig 12.—Organelle accumulation n damaged axons includes smooth vesicles, mitochon- 
dria, and multivesicular bodies (case 4 [H 223], original magnification x 17,100). 


needed. The changes in the anterior 
disc vessels that are visible by angiog- 
raphy might indirectly reflect events 
more posteriorly at the actua. site of 
damage. Schwartz et al postulated, 
"The fact that ocular hypertensive 
eyes without visual field loss have an 
increased number of discs with abso- 
lute fluorescein filling defects [indi- 
cates] that the vascular defect is pres- 
ent before any loss of visual feld has 
occurred."^ Our material demon- 
strates that there can be sub-tantial 
loss of anterior disc tissue, mostly 
axons but including capillaries, prior 
to the development of field loss. Thus, 
the stage of field loss is not the ear- 
liest sign of damage, and the presence 
of filling defects prior to field loss 
does not necessarily indicate that they 


precede nerve damage. While poor 
vascular supply may be an important 
step in the pathogenesis of glaucoma 
nerve damage, anterior disc capillary 
dropout (anc filling defects) might 
alternatively be a secondary event 
after nerve iber loss has begun to 
occur. 

The most ikely site for neuronal 
damage in gleucoma is the optic nerve 
head, where axon bundles pass from 
ambient IOP to the lower optic nerve 
tissue pressure. Here, the connective 
tissues of the scleral lamina pose a 
significant threat to the nerve bun- 
dles that traverse them. When IOP 
rises, the wail tension of the sclera 
must also inerease. This tension, in 
turn, is transmitted to the lamina, 
potentially distorting its structure 
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and leading to compression of nerve 
fibers or their nutrient capillaries. 
The hypothesis that laminar distor- 
tion is the initial step in produeing 
axon damage is not new. Emery and 
co-workers“ produced digests of nor- 
mal and glaucoma nerve heads, sug- 
gesting axon compression as one pos- 
sible pathogenetic event. Vrabec cem- 
onstrated that human ganglion cell 
axons appeared to be damaged at the 
scleral lamina in glaucoma.'* Further- 
more, all primate models of glaucoma 
point to the lamina as the site of 
damage. +6-51° Our own studies of the 
three-dimensional structure of the 
lamina suggest that its upper and 
lower poles contain the least dense 
connective tissue and the largest 
pores. This seems to imply that, 
with the forces transmitted to the 
lamina by elevated IOP (both directly 
and via the sclera), these areas would 
be most likely to be distorted in shape 
first. Since these zones are the site of 
passage for the arcuate area ganglion 
cells’ axons that are lost first in glau- 
coma," distortion of laminar struc- 
ture seems both a likely explanation 
for arcuate field loss and supportive 
evidence for the lamina as the site of 
damage. 

The data presented herein further 
strengthen this conclusion. First, we 
found abnormal accumulations of or- 
ganelles within axons at the scleral 
lamina. Beyond this point toward the 
chiasm, fibers were either normal or 
degenerating. On the cell body (reti- 
nal) side of the lamina, only mild 
axonal dilations were seen. These 
findings in a human eye with chronic 
IOP elevation parallel exactly the neu- 
ronal changes in primate eyes with 
either acute or extended IOP e.eva- 
tion.'*'^ In the monkey, the vesicular 
accumulation at the scleral lamina ean 
be demonstrated to represent blocked 
axonal transport there.^**' A pre- 
vious report of acute IOP elevations in 
human eyes has suggested the pres- 
ence of such transport blockade in the 
nerve head.^ Thus, we ean now defini- 
tively point to serious axonal dysfunc- 
tion at the lamina as an important 
step in the pathogenesis of glaucoma 
damage. 

The glaucoma nerve heads de- 
scribed herein clearly indicate that 
laminar distortion occurs with chronic 
IOP elevation. In nerve heads with 
greater damage in one area (indicated 
Fig 13.—Series of lamina digests illustrating progressive posterolateral extension of by greater visual field loss in the 
floor of nerve head with increasing glaucoma damage. Top, From normal adult; corresponding zone), the laminar 
middle two, from moderately severe glaucoma (cases 7 and 8 [H 254 and H 256]); pores are most distorted there and P 
bottom, from blind glaucomatous eye. Note that width of scleral canal at level even become coalescent into ectatie 


f Bruch' i igi ificati : : . ; 
Seber S membrane (arrowheads) remains constant (original magnification zones. It will be vital to determine 


with future specimens from early 
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Fig 14.—Comparson of insertion of lamina 
into sclera (at arrowheads) in normal 
; nerve head (top: and advanced glaucoma 

damage (bottoms. Note nearly 90? posteri- 
or displacement of laminar sheets in glau- 
coma specimer (original magnification 
x 133). 


glaucoma whether laminar distortion 
precedes loss of axons, is coincident 
with axon less, or enly follows dam- 
age. When fhis temporal sequence is 
clarified, we will be able to state with 
assurance waether laminar distortion 
is a cause of axon loss or simply a later 
secondary ef'ect of [OP elevation. 
The comparison of the laminar 
structure of eyes from patients 7 and 
8 (H 254 and H 256) raises the possibil- 
ity that the specifie architecture of 
the lamina plays a major role in deter- 
mining the degree of resistance to 
glaucoma damage. The former patient 
was considered to have been damaged 
by relatively mild IOP elevation, and 
the highest JOP recorded was 27 mm 
Hg. Of course, there could have been a 
period of higaer IOP elevation prior to 
diagnosis. The latter patient seemed 
to have resisted the loss of central 
visual acuity remarkably despite pro- 
longed IOP swell above normal. We 
reported that the superior and inferi- 
or poles of the normal nerve head, the 
zones carrying fibers lost first in glau- 
coma, have arge pores and narrow 
connective tissue sheets. The low 
density of cennective tissue support 
for these nerve bundles may lead to 
their greater susceptibility to dam- 
age. If a lamina had wide pores and 
thin supporting sheets throughout, as 
in the inferior pole of the normal disc, 
damage woud be expected to occur 
relatively easily. The nerve heads and 





Fig 1—Two views of digested lamina cribrosa in advanced glaucoma damage. Left, Half of nerve head is seen with superior pole to 
left and inferior to right. Inferior pole sheets are distorted and at extreme right have given way into ectatic zone or pseudopit. Right, 
Same ectatc zone at different viewing angle (case 7 [H 254], OS, original magnification x 80 [left], x 75 [right]). 
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imm Fig 16.—Capillaries (arrows) are observed 
"| in advanced-damage nerve head, both in 
99 tissue remaining anterior to scleral lamina 
T ae yee (left) and within scleral lamina (right) (case 
^. Saul vei 9 [H 207], OD, paraphenylenediamine, 
| S% phase contrast, original magnification 
$ x280 [left], x 375 [right]). 


EM 
e P SAU 
* 









clinieal history of patient 7 (H 254) fit 
this pattern. If a whole nerve head 
were constructed of small pores and 
dense connective tissue, as in the 
normal nerve head temporally, the 
optic nerve might be relatively resis- 
tant to glaucoma damage. Patient 8 
(H 256) seems to conform to this hy- 
pothesis. Of course, we examined the 
nerve heads of these two patients 
after considerable posterior move- 
ment of the lamina, and the tissues 
may have changed from their original 
configuration. However, it can be seen 
that the differences still visible 
between the two patients are not due 
to unequal damage, since the visual 
acuity and the field loss were quite 
comparable (compare, case 7 [H 254], 
OD, and case 8 [H 256], OS). Thus, 
these eyes arrived at the same func- 
tional damage after presumed differ- 
ences in IOP exposure; their differ- 
ences in laminar structure appear to 
explain the individual susceptibility to 
damage. We look forward to data 
from further patients to determine 
fully the role of nerve head anatomy 
in the dynamic process of sensitivity 
to damage. 

The clinical recognition of glauco- 
matous optic disc damage depencs on 
several well-recognized features. 
Thinning of the dise rim (or cup size 
enlargement) is one such important 
observation. On the basis of our histo- 
logie studies, this represents aetual 
loss of nerve fibers. A second fezture 
is undermining of the rim, leading to 
sharp rim edges and apparent disap- 
pearance of disc vessels as they pass 
over the rim. These changes occur 
because of the lateral and posterior 
movement of the scleral lamina. In 
other conditions in which optic nerve 
fibers undergo atrophy, the disc 
becomes pale due to a change in the 


Fig 17.—Nasal half of three digested nerve 
heads viewed from vitreous side. Pores 
and connective tissue are similar in normal 
(top) and nerve head of eye relatively 
resistant to glaucoma damage (center, 
case 8 [H 256], OS). Bottom, Nerveheac of - 
eye susceptible to damage at mildly ele* . 
vated IOP shows larger pores and horizon- 
tally oriented sheets (case 7 [H 254], op; ^ 
original magnification X 100). 
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_ architecture of the disc rim caused by 
neuronal loss.^ The discs of other 
optic neurepathies do not often pre- 
sent a similar appearance to that of 
glaucoma,"^ because they lack the 
posterelateral laminar movement. As 
a result, most (but not all) discs after 
nonglaucoma optic atrophy show pal- 
lor of the dise that includes the 
remaining rim of tissue. The nerve 
head undergoes a generalized collapse 
of its anterior tissue, usually without 
major cup size increase or sharp disc 
rim edges. Therefore, the disc pallor is 
out of proportion to the cup size. By 
contrast, the glaucomatous disc often 
has an enlarged cup, but normal color 
of its thinned, remaining rim. While 
there are some eyes in which the cause 
of opticatrophy cannot be determined 
by disc appearance alone,**-*' this dif- 
ference between glaucoma and other 
neuropathies seems to be a useful one 
in elinical observatiens of the disc. 
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Rapid Axonal Transport in Primate Optie Nerve 


Distribution of Pressure-Induced Interruption 


Ronald L. Radius, MD, Douglas R. Anderson, MD 


e Six primate eyes were studied after 
four hours of elevated intraocular pres- 
sure. Tissue specimens from the region of 
the lamina cribrosa were examined in 
cross section by transmission electron 
microscopy. Interruption in fast ortho- 
grade and retrograde axonal transport 
was identified in individual axons by not- 
ing accumulation of membranous mi- 
croorganelles, such as mitochondria and 
microvesicles within axon cylinders. Al- 
though organelle accumulation varied 
from bundle to bundle, involvement of 
individual axons was diffuse across the 
extent of a specific axon bundle. This 
observation contradicts the apparent as- 
sociation of axonal transport block with 
crosswise-oriented trabecular beams at 
the level of the lamina cribrosa as seen in 
tissue specimens examined in longitudi- 
nal section. It also fails to support the 
notion that blocked axonal transport with 
elevated pressure is produced by kinking 
of axons at the lamina. 

(Arch Ophthalmol 1981;99:650-654) 


Several reports have described the 

interruption of rapid orthograde 
and retrograde axonal transport at 
the optic nerve head of primate eyes 
subjected to periods of elevated 
intraocular pressure.'*" The possibili- 
ty that such pressure-induced changes 
in axonal transport may be relevant to 
glaucomatous optic neuropathy'''? 
has stimulated interest in this obser- 
vation. 

It has been suggested that this 
transport blockade is the result of 
pressure-induced distortion of the 
lamina cribrosa with direct mechan- 
ical compression of axon cylinders 
kinked by connective tissue and other 
structural elements at the nerve 
head.'*-"* In support of this hypothesis, 
it has sometimes been noted that, in 
longitudinal sections, the site of block- 
ade of axonal transport is associated 
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with crosswise-oriented laminar tra- 
beculae.^' Unfortunately, without 
studying serial longitudinal sections 
of these nerve head specimens, it is 
difficult to be certain that this asso- 
ciation is not one of chance. For 
instance, a fiber bundle with diffuse 
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transport abnormalities involving its 
entire cross section could seem, in one 
plane of section, to have transport 
interruption above and below a partic- 
ular crosswise-oriented trabecular 
plate, suggesting a causal relation- 
ship. On the other hand, the presence 
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Fig 1.—Electron photomicrograph of tissue specimen selected from region of lamina 
cribrosa in normal primate eye. Normal axon cylinders (AX) containing variable numbers - 
of mitochondria (M), occasionally artifactitiously dilated, and neurotubular-filament, 
(NT-F) elements can be identified in specimen. In region of lamina cribrosa, axons are 
grouped by major trabecular lamellae (arrows) comprised of glial (GL) as well &$ 
connective tissue (CT) (original magnification x 13,000). Bar is 1 um. 
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Fig 2.—Electron photomicrograph of lamina cribrosa from experimental eye. Axons (AX) 
appear relatively normal (M indicates mitochondria; NT-F, neurotubular filaments). 
However, scattered axon cylinders contain increased numbers of dilated mitochondria 
(arrows) (əriginal magnification x 13,000). Bar is 1 um. 


of blocked transport in the center of 
an axon bundle cut longitudinally does 
not rule eut a mechanical mechanism 
for blockage. Such axons may not be 
truly in the center of a bundle but may 
be mechaaically compromised by con- 
nective tissue elements present in an 
adjacent plane of section. 

To evaluate the relationship be- 
tween foeal transport abnormalities 
and connective tissue elements at the 
lamina, the present study examines 
fiber bundles cut in cross section. 
"Trgnsmis: ion electron microscopy is 
Sed to identify transport abnormali- 
ties in primate eyes after periods of 
acute pressure elevation. Such tissue 
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localization of blocked rapid ortho- 
grade and retrograde axonal trans- 
port by accumulation of mitochondria 
and other membranous structures has 
been previously described.'2-19. 1125-23 


MATERIALS AND METHODS 


Six owl monkey (Aotes trivirgatus) eyes 
were studied after four hours of elevated 
intraocular pressure. Two eyes without ele- 
vated pressure were examined as controls. 
The monkeys were anesthetized by an 
intramuscular injection of 0.1 mL of 
ketamine hydrochloride (100 mg/mL) and 
an intraperitoneal injection of 0.1 mL of 
pentobarbital (50 mg/mL). The right femo- 
ral artery of each monkey was cannulated 


with a polye hylene tube connected to a 
pressure transducer, thus allowing contin- 
uous monitoring of systemic blood pressure 
(BP). The anterior chamber of each experi- 
mental eye was cannulated with a 25- 
gauge needle connected via polyethylene 
tubing to a movable fluid reservoir. The 
intraocular pressure in each eye was 
reduced to atmospheric pressure and 0.1 
mL (100 uC) of tritiated leucine (1- 
leucine-4,5-^H[N], 30 to 50 Ci/mmole) was 
injected through the pars plana into the 
vitreous cavity. The injection site was 
sealed with cyanoacrylate tissue glue. 
Thereafter, in two control eyes was main- 
tained at 10 mm Hg for four hours. In the 
six experimental eyes, the pressure was 
elevated such that perfusion pressure 
(mean femoral artery BP minus was 
reduced to 35 mm Hg. 

The experimental perfusion pressure of 
35 mm Hg was selected for this study on 
the basis of previous reports.'?* After sev- 
eral hours at is pressure, experimental 
eyes can be expected to have mild to mod- 
erate, but usua ly not severe, abnormalities 
of fast axonal transport. Study of eyes 
with submaximal blockade of axonal trans- 
port allows detection of differences in 
transport abnormalities within groups of 
axons comprising a single nerve fiber bun- 
dle. In specimens with more extensive 
transport blockade, even the least affected 
axons would be expected to have severe 
transport interruption, obscuring differ- 
ences between axons. 

The elevatioa in intraocular pressure 
was maintainec throughout the four-hour 
experimental period. Adjustments in were 
made at 30-minute intervals to accommo- 
date fluctuatiors in femoral artery pres- 
sure, thereby maintaining pressure at 35 
mm Hg. 

After four hours, all specimens were 
fixed in situ by perfusing 200 mL of saline 
followed by 300 mL of buffered 4% gluta- 
raldehyde (pH, 74) via the abdominal aorta 
retrograde into the caretid arteries. The 
eyes and attached optic nerves were 
removed and trimmed of excess tissue. 
These specimens were opened coronally at 
the equator and a second incision was made 
horizontally, dividing the optic nerve head 
into two halves. Blocks of tissue including 
these half nerve heads were postfixed in 
osmium tetroxide and embedded in epoxy 
resin (Epon). 

Six half nerve heads were sectioned lon- 
gitudinally and sxx were cut in cross section 
through the leve! of the lamina cribrosa. 
For each of these 12 specimens, a thick 
section (2 um) and a thin section (for 
electron microscopy) were prepared at 100- 
um intervals thrcugh the specimen. 

Thick sections were dried on a glass slide 
by warming. These slides were then coated 
with light-sensitve emulsion and incu- 
bated at 4 °C. Aster one week, the photo- 
graphic emulsion was developed. Thin sec- 
tions were cut om an ultramicrotome and 
counterstained with uranyl acetate and 
lead citrate for examination by transmis- 
sion electron microscopy. 

As in previous studies,-* alterations in 
fast axonal transport were detected in 
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Fig 3.—Electron photomicrograph of lamina cribrosa from experimental eye. Relatively 
few normal axon cylinders are seen. Increased numbers of axons have extensive 
accumulation of dilated mitochondria (M). Other axons contain microvesicular (MV) 
membranous material as well. Involvement is diffuse, across extent of fiber bundle 
(arrows) (original magnification x 13,000; insert, x 40,000). Bar is 1 um. 


thick-section radioautograms by noting 
focal areas of increased grain exposure. In 
longitudinal sections, an accumulation of 
labeled material at the lamina cribrosa was 
judged to be present if the density of 
exposed silver grains in that area was 
greater than in adjacent anterior and pos- 
terior portions of the nerve. Thus, varia- 
tions in photographic technique and in the 
amount of radioactive incorporation in a 
given specimen (due to vagaries of injec- 
tion technique) were taken into account 
when judging the presence of an accumula- 
tion or the degree of transport interrup- 
tion. Examples of such radiographs have 
been previously published.'* Radioauto- 


652 


Arch Ophthalmol—Vol 99, April 1981 


grams of eross sections also showed vary- 
ing degrees of label in different areas of 
the specimen, but without knowing the 
amount of label in more anterior and pos- 
terior sections, these sections were not 
useful in localizing transport blockade. 

In thin sections examined by electron 
microscopy, transport abnormalities were 
identified by noting the accumulation of 
microvesicles within individual axon cylin- 
ders. The distribution and degree of axon 
abnormalities across the extent of selected 
fiber columns was characterized for each 
bundle examined. Although blockade could 
be identified in specimens cut in either 
longitudinal or cross-section orientation, 


Pr 


the relationship between involved axons 
and support tissue elements at the level of 
the lamina cribrosa was best seen in cross 
section. Therefore, these specimens were 
used exclusively to determine whether 
abnormalities in axonal transport were 
predominantly central, circumferential, or 
diffuse within an individual axon column. 


RESULTS 


In longitudinal sections, tissue ra- 
dioautography demonstrated „partial 
blockage of rapid orthograde axonal 
transport at the level of the lamina 
eribrosa. This partial blockage was 
detected by noting the accumulation 
of radioactive tracer at the level o the 
lamina as compared with the degree 
of label in more anterior and posterior 
portions of the nerve. Some bundles of 
axons had more accumulation than 
others, suggesting varying degrees of 
transport abnormality, but the degree 
of accumulation across an individual 
fiber bundle was rather uniform. Elec- 
tron microscopy of longitudinal sec- 
tions showed accumulation of mito- 
chondria and other membranous orga- 
nelles at the lamina cribrosa. This 
accumulation paralleled the label 
build-up seen in radioautograms and 
represented blockage of both rapid 
orthograde and retrograde transport. 

In eross section through the level of 
the lamina cribrosa, specimens from 
normal eyes showed axons grouped 
into fiber bundles defined by glial cell 
processes and major connective “issue 
elements (Fig 1). One or two mito- 
chondria could be identified per axon 
cylinder. In a given section, individual 
axons could have as many as five or 
six such organelles, whereas many 
neurons had none. Some mitochondria 
were mildly swollen. Neurotubular 
structures could be identified. At 
higher magnification, neurofilaments 
could be differentiated from tubular 
elements. 

In specimens from experimental 
eyes, there was a spectrum of axon 
morphologie characteristies. Some ax- 
ons were indistinguishable from those 
described in normal eyes. Other axons 
contained accumulations of as many 
as ten or 12 swollen mitochondria. 
Finally, some fibers were filled with 
microvesicular membranous material. 

The degree of involvement of axons 
within a given fiber bundle varied 
from bundle to bundle. Some fiber 
bundles appeared identical to those 
seen in normal eyes except for iso- 
lated axons with increased numbers of 
dilated mitochondria (Fig 2). Other 


bundles contained fewer normal ex 


ons, more axons with increased nunf- 
bers of dilated mitochondria, and 
some axons with microvesicular mem- 
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Fig 4.—Electron photomicrograph of lamina cribrosa from experimental eye. No normal 
axon cylinders are evident. All axons within fiber bundle (arrows) contain either 
increased numbers of dilated mitochondria (M) or accumulation of microvesicula (MV) 
material or both. Normal Seidel architecture cannot be identified. Axial as well as 
circumferential neurons are involved by organelle accumulation (GL, glial) (original 
magnification » 13,000; insert, x 40,000). Bar is 1 um. 


branous material within the neuron 
cylinder (Fig 3). Finally, other bundles 
contained practically no normal fi- 
bers, some axons with increased num- 
bers of dilated mitochondria, and 
many axons filied with microvesicular 
material to the extent that normal 
cytoplasmic structures could not be 
identified (Fig 4). It should be noted 
that the diversity among axons within 
"a single bundle was less extensive 
than that seen between bundles across 
the extent of ‘he nerve head speci- 
men. 
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An effort was made to determine 
whether axons containing accumula- 
tions of mitochondria and micrcvesi- 
cles, indicating transport interrup- 
tion, predominated in more axial or 
more cireumferential locations within 
individual axon bundles. In most bun- 
dles, involved axons were evenly dis- 
tributed across the extent of a given 
fiber bundle. However, in selected 
bundles, focal areas of increased arga- 
nelle accumulation could be identified 
in axons adjacent to connective tissue 
elements that defined the margins of 


the axon column eut in eross section. 
On the other hand, similar increased 
accumulation was also seen in more 
axial locatiens often in the same as 
well as in other bundles. In more than 
1,500 fiber bundles examined, approx- 
imately 107 had focal accumulation 
cireumferentiall within the fiber 
bundle, whereas 7% had increased 
accumulation in more axial locations. 
However, as exemplified by the illus- 
trations, even in these instances, dif- 
fuse involvement was the rule. It was 
not really accurate to characterize 
even these axon columns as having 
exclusively eircumferential or axial 
involvement. Neither did location of 
blocked transport seem to correlate 
with intrabundle glial support fibers. 


COMMENT 


Previous studies have frequently 
used radioautography of the longitu- 
dinal sections to demonstrate abnor- 
malities of axonal transport in pri- 
mate eyes with experimental eleva- 
tions of intraocular pressure. In 
these studies, blockage of transport 
was recognized by noting accumula- 
tion of a radioactive tracer at the 
lamina cribrosa in concentrations 
greater than those found immediately 
anterior or posterior to the lamina. 
However, in cross section, the oppor- 
tunity to compare the level of radioac- 
tive tracer anterior and posterior with 
the level of the section is lost. Conse- 
quently, it is impossible to determine 
if heavy labeling in a given bundle 
represents blockage or merely a high 
level of label uptake and transport by 
the retinal ganglion cells. Therefore, 
radioactive tracers are not particular- 
ly useful in characterizing transport 
abnormalities in nerve head speci- 
mens examined in cross section. 

In light of these considerations, the 
present study used electron micros- 
copy to identify transport abnormali- 
ties in tissue specimens cut in cross 
section. Axons with interruption in 
rapid orthograde or retrograde axonal 
transport were identified by accumu- 
lation of micreorganelles, including 
mitochondria and other membranous 
material. Whether electron microscop- 
ic examination and radioautographic 
criteria identify identical pathophys- 
iologie processes, such erganelle accu- 
mulation has been consistently dem- 
onstrated in eyes with abnormalities 
in fast axonal transport identified by 
tissue  radioautograms! 9:5: ag 
well as in other experimental systems 
known to produce interruption in axo- 
plasmic transport. Furthermore, 
although occasional aceumulation of 
mitochondria can be seen in tissue 
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specimens from normal eyes, especial- 
ly at the level of the lamina, extreme 
organelle accumulation, especially 
that of microvesicles as noted in the 
present report, is certainly not charac- 
teristic of normal nerve head morphol- 


ogic structure. Thus, even if not iden- . 


tical with radioautography, electron 
microscopy is a valid means of identi- 
fying focal transport abnormalities 
under these experimental conditions. 
The main observation in this study 
is that, for the most part, axons near 
the periphery of a bundle are neither 
more nor less affected by the pressure 
insult than are axons near the center 
of a bundle. Within partially affected 
bundles, the affected and unaffected 
axons were dispersed randomly 
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| among each other. These ündings do 


not support the hypothesis that kink- 
ing of axons by pressure-induced 
deformation of the lamina cribrosa is 
responsible for this transport inter- 
ruption. However, the findings do not 
deny that a mechanical effect, pro- 
duced by a gradient of hydrostatic 
pressure across the axoplasm, presum- 
ably as a result of passage of axon 
segments from one compartment of 
high tissue pressure to a second com- 
partment of lower tissue pressure, 
might cause this transport abnormali- 
ty. Nor do the findings contradict the 
hypothesis that impairment of axonal 
transport may result from pressure- 
induced microvascular cellapse with 
local tissue ischemia. Ischemia, how- 
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ever, might be expected to hav 

mal effect on axons at the center of a 
bundle (furthest from the capillaries). 
This pattern of transport interruption 
was also the exception rather than the 
rule. 
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~ Development ot Myelin in Human Optic Nerve and Tract ~ 


A Light and Electron Microscopic Study 


en 
Elbert E. Magoon, MD, Richard M. Robb, MD 


€ The early development of myelin in 
human optic nerve and tract was studied 
in plastic-embedded material from post- 
mortem-examinations of 18 infants and 
children. Specimens were examined by 
light anc electron microscopy, and a good 
correlation was found between the data 
obtainec by the two techniques. The char- 
acteristic lamellae of myelin were first 
seen around a few fibers of tract and 
intracranial aptic nerve at 32 weeks of 
gestation. By term, these myelin sheaths 
had beceme thicker, and a majority of the 
nerve fibers had become myelinated. In 
the optic nerve near the globe, myelin was 
first seen at term and virtually all fibers 
were myelinated by 7 months of age. 
Significant increases in sheath thickness 
were seen in the first two years, and 
modest incresses were found thereafter. 
These results are in agreement with ear- 





the neuronal cell body) to distal direc- 
tion, the work of Sattler’ and oth- 
ers*? clearly established the optic 
nerve as an exception to this rule. 
Duke-Elder states that myelination 
reaches the lamina cribrosa at birth or 
some weeks thereafter, at which point 
the process normally ceases.’ 

It is of some importance to note 
that myelination is not easily identi- 
fied as a single event by the various 
histological and biochemical tech- 
niques that have been used to study 
it* Different fixation and staining 
techniques may identify different 
components of the myelination pro- 
cess, as suggested by the observation 
that the fat stains, Luxol Fast Blue 
and Sudan black, stain myelin earlier 
embryologically than does osmium 
tetroxide.* Cholesterol content of the 


electron microscopie study of human 
fetal optic nerve. This is published in 
abstract form only," and the results 
are inconsistent with other available 
information. 

In evaluatng the optic nerves of 
autopsy eyes in the eye pathology 
laboratory, ve have been impressed 
with the variability inherent in stan- 
dard staining techniques for myelin 
that involve mordanting and differen- 
tiation." There is considerable lati- 
tude for varying the density of stain 
by adjusting the degree of differen- 
tiation. This is particularly a problem 
for the study of developing myelin, 
since the enc point of differentiation 
is difficult tc assess in tissues with 
little or no myelin. It was our initial 
impression from routine light micro- 
scopic study that myelination of the 
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lier observations that, in the optic nerve, optic nerve has been used as a mea- human optic nerve was not complete ^ 
myelination proceeds from the brain sure of myelin development,’ but at birth, but continued well into the E 
toward the eye. The present data suggest — interpretation of these data is almost early postnatal months and years. a 
that a significant amount of myelinationin — certainly complicated by the changing ^ How this might relate to the postnatal 3 
the human optic nerve occurs after a pattern of lipid composition of the development of vision was unclear, 
full-term (40-week) gestation, during a nerve during development.’ Electron but it seemed important to reassess i 
_ period cf rapid postnatal visual develop- microscopic observations have been the morpholcgie picture of develop- à 
ment. scarce. We are aware of only one ment as a foundation for future / 
(Arch Ophthalmol 1981;99:655-659) 
human optic nerve was studied as e Age at Death Cause of Death Eye Abnormalities | 
early as 191 by Sattler,’ who exam- 24-wk gestation Respiratory distress Normal 1 
ined specimens from 12 infants rang- syndrome ^] 
ing in gestational age from 5!^ to 10% 2 26-wk gestation Respiratory distress Retinal hemorrhages " 
lunar months. He observed myelin in syndrome 3 
the optic tract and chiasm before it 3 32-wk gestation Septicemia Retinal hemorrhages y 
appeared in the intracranial optic 4 36-wk gestation Necrotizing enterocolitis Mild retrolental = 
nerve. The orbital portion of the nerve a ae iere : 
myelinated still later, myelin reaching 5 40-wk gestation Congenital near disease Normal ! 
the lamina cribrosa about the time of , Eno ON o 3 
birth. Other investigators extended injury - 1 
these light microscepic observations, 7 7 mo Immune deficiency, Normal 5 
not only in the optic nerve and tract, fungal sepsis $ 
but also in relationship to myelination 8 2% yr Staphylococcal sepsis Normal 1 
in the rest of the CNS.^ Central E 4 yr Acute myelogenous Leukemic infiltration : 
nervous system myelin is formed by BURMA at choroid » 
processes of oligodendrocytes wrap- 10 4% yr Abdominal rhabdomyo- Normal 2 
ping around the nerve axon. Although — : 
myelin development in the brain A y ores wb oe ‘ 
usually proceeds in a proximal (near 12 7 yr Transposition of great Normal 3 
vessels y 

13 10 yr Transposition of great Normal 4 

Accepted for publication Sept 23, 1980. seneg ] 
From the Departments of Ophthalmology, The 13 yr Lymphoma — leukemia Normal ; 
Children's Hospital Medieal Center and Harvard is 13 yr Osteogenic sarcoma Normal 5 
fii n pm. Hg ERRASSE E 19 yr Cystic fibrosis Mild disc edema : 
ticles The Children’ 's Hespital Medical Centar, TOT ltl w ade: Mar á 


300 Longwood Ave, Boston, MA 02115 (Dr 
Robb). 
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studies. Since no systematic study of 
optic nerve myelination had been car- 
ried out using current histological 
techniques of plastic embedment and 
thin sectioning, and since myelin is 
relatively easy to identify in l-um 
sections with toluidine blue staining 
and in thin sections examined with 
the electron microscope, we undertook 
such a study using autopsy material 
available to us from prematurely born 
infants and full-term infants of vari- 
ous postnatal ages. The following is a 
report of our findings. 


MATERIALS AND METHODS 


Patients coming to routine unrestricted 
autopsy at The Children's Hospital Medical 
Center, Boston, provided the material for 
this study. The autopsy was carried out in 
the usual fashion, which includes removal 
of the brain and enucleation of the eyes. 
The only additional procedure was the 
removal of a segment of the optic tract and 
nerve roughly 5 mm posterior and anterior 
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to the chiasm. The eyes and a portion of the 
orbital optie nerve were removed anterior- 
ly. All tissues were fixed in a solution of 
0.5% glutaraldehyde and 2% formaldehyde 
in 0.15M phosphate buffer (pH 7.2). After 
24 hours the fixative was changed to 4% 
formaldehyde for storage. At the time of 
gross examination, the optic nerve was 
transected 1 to 2mm posterier to the globe. 
The eyes were opened and examined under 
an operating microscope. The central por- 
tion, including the optic dise and fovea, was 
embedded in paraffin for routine histolog- 
ical study. Wedge-shaped pieces of orbital 
nerve, intracranial nerve, and tract were 
cut so that their largest dimension was less 
than 2 mm. In selected specimens a full 
eross section of the optic nerve was cut to 
assess regional development of myelin. 
These pieces were postfixed in 1% osmium 
tetroxide at 4 °C for two hours, then 
dehydrated through graded alcohols, 
treated with propylene oxide, and em- 
bedded in epoxy resin. One-micrometer 
sections were cut and stained with tolui- 
dine blue for light microscepy. Thin sec- 
tions were cut, stained with uranyl acetate 
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Fig 1.—Sections of optic tract cut at 1 um and stained with 
toluidine blue. Top left, Patient 3 at 32 weeks of gestation shows 
scattered early myelination. Top right, Patient 5 at full term snows 
widespread early myelination (1 +). Bottom, Patient 12 at 7 years 
of age shows heavy myelination (3 +) (original magnification 


and lead citrate, and examined with the 
electron microscope. No effort was made to 
distinguish the early differentiation or 
quantitate the numbers of oligodendro- 
cytes. 

Suitable tissue was available for study 
from 18 patients. Table 1 lists them in 
order of increasing age, showing the cause 
of death and any pathological abnormali- 
ties in the eyes themselves. Patients with 
multiple congenital anomalies or anomalies 
of the CNS or eyes were excluded from the 
study at the time of autopsy. Also excluded 
were patients known to have conditions 
that have been associated with delay in 
myelin development." 

The six youngest patients are listed in 
Table 2 with their gestational age by dates 
and by pediatric examination at birth.’ 
Also listed are their birth weights, head 
circumferences, and lengths. The pediatric 
examination and these birth measure- 
ments were in all cases consistent with the. 
gestational age calculated by dates from 
the mother’s last menstrual period. None of 
these babies was small for gestational atre, 
a factor correlated with delayed myelina- 
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Fig 2.—Sections of optic nerve just behind globe cut at 1 um and stained with toluidine blue. Top left, Patient 
3 at32 weeks of gestation shows absence of myelin. Top right, Patient 5 at full term shows early myelination. 
Bottom left, Patient 7 at 7 months of age shows increased diffuse myelination (1 +). Bottom right, Patient 9 at 
4 years of age shows well-established diffuse myelination (2 +). 


tion in the CNS.’ Alse shown is the num- 
ber of days the patient survived postnatal- 
ly. This is added to the gestational age to 
provide 3 measure of the actual or total age 
of the patient st death. Four of these 
patients lived six days or less, but two 
survived several weeks. Patient 4 was born 
after 28 weeks cf gestation and lived 59 
days (eight weeks}, so his total age is taken 
as 36 weeks of gestation. Patient 6 was 
born at term anc survived one month; on 
neuropa:hologica. study he showed gener- 
alized delay in myelin development and is 
the only patient ia the series clearly abnor- 
mal in this regard. 


RESULTS 


Epoxy resin-embedded specimens 
sectioned at l-um thickness and exam- 
ined with the light microscope showed 
that the earliest myelin appeared in 
the optic tract at 32 weeks of gesta- 
tion (Fig 1) and in the optic nerve 
behind the globe at term (40 weeks of 
gestation) (Fig 2). The density of the 
myelin increased dramatically during 


the first two pestnatal years and at a 


slower pace thereafter. Table 3 pre- 
sénts a numerical quantification of 
the density of myelin at the three loci 
examined. It is clear that myelination 
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Fig 3.—Optic tract of patient 3 at 32 weeks of gestation. Only a few fibers have become 
myelinated (arrows). N indicates nucleus (original magnification x 8,300). 
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Table 3.—Extent of Myelination in Optic Nerve and Tract 
at Various Ages, Estimated by Light Microscopy* 


Intracranial 
Patients by Age Orbital Nerve Nerve 


24- and 26-wk gestation 0 0 
32-wk gestation 0 
36-wk gestation 0 
40-wk gestation Trace to 1+ 


1 mo postnatal 0 1+ 1+ 


Trace 


*0 indicates no myelin; trace, few myelin sheaths, just recognizable; 1 +, early myelin, most fibers, 
as in Fig 1, top right; 2+ , moderate myelin, all fibers, as in Fig 2, bottom right; 3+, heavy myelin, all 
fibers, as in Fig 1, bottom. 
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Fig 4.—Intraorbital optic nerve of patient 5 at full term shows early myelination at this site 
(original magnification x 8,300). 


Fig 5.—Intracranial optic nerve of patient 5 at full term (same as Fig 4) shows more 
advanced myelination at this distal site (original magnification x 8,300). 
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at any one locus increases wim age— 
and that myelin formation preceeds 
from distal to proximal loci with 
respect to the retinal ganglion cells. 
The term baby (patient 6) who was ill 
for one month showed a slight delay in 
myelination of the optie nerve and 
tract, a delay that was proportional to 
his delayed myelination elsewhere. 
Otherwise the progression of myelin 
formation was consistent with gesta- 
tional or postnatal age across the 
entire group of patients studied. 

Whole cross sections of the orbital 
portion of the optic nerve failed to 
show any clear regional differenees in 
myelin development at term (patient 
5), and no myelin at all was seen in the 
specimens at 32 weeks’ gestation (pa- 
tient 3) and 36 weeks’ gestation (pa- 
tient 4). There was no indication on 
these cross sections of the whole nerve 
that myelin developed in macular 
fibers before peripheral retinal fi- 
bers. 

Electron microscopic study of 18 
specimens from six patients was per- 
formed. At 24 weeks (patient 1), no 
myelin could be seen at all in the optic 
nerve or tract. At 32 weeks (patient 3), 
some fibers in the optic tract were 
surrounded by myelin (Fig 3), as were 
rare fibers in the intracranial nerve 
near the chiasm, but none in the orbit. 
At 36 weeks of gestation (patient 4), 
many fibers showed myelin in the 
intracranial nerve and tract, but still 
none in the orbit. At term (patient 5), 
myelin extended for the first time to 
the optic nerve adjacent to the eye 
where many, but still a minority, of 
the fibers were seen to have myelin 
sheaths (Fig 4). In the imtracranial 
nerve and tract, most fibers showed 
increasingly heavy myelination (Fig 
5). Considerably more myelin was 
developed by age 2 years (patient 8) in 
the optic tract and nerve and especial- 
ly in the orbital portion of the nerve 
(Fig 6). Only small increases in myeli- 
nation were recognizable after age 2 
years in the electron micrographs. 

No relationship between nerve Aber 
size and time of myelination could be 
detected by light or electron micro- 
scopic study. The earliest fibers to 
myelinate varied considerably in di- 
ameter (Fig 2, top right, and 5). Taere 
was, in general, a very close correla- 
tion between the amount of myelina- 
tion seen by light microscopy and that 
seen on the electron micrographs. 


COMMENT 


This study provides the first light 
and electron micrographs detailing 
the progress of myelination from the" 
optic tract to the eye in human devel- 
opment. The results support prior 
statements that myelination proceeds 
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Fig 6.—Optic nerve just behind globe of patient 8 at 2% years of age shows advanced 
myelination of all nerve fibers (original magnification x 8,300). 


from the optic tract toward the globe. 
Myelin was first seen at 32 weeks' 
gestatien in the optic tract and intra- 
cranial nerve. By term, some fibers in 
the optic nerve near the globe were 
beginning to become myelinated, but 
the amount of myelin-about individual 
nerves increased dramatically during 
the ensuing months up to 2 years of 
age and less rapidly thereafter. Pre- 
vious views that myelination of the 
optie nerve is virtually complete by 
term: must clearly be amended. 

It seems quite likely that the vari- 
ous biochemical techniques for study 
of the lipids that compose myelin and 
the several histochemical techniques 
for fixing and staining those lipids 
would give slightly varying results, 
depending on how well the myelin was 
preserved in the pathological speci- 
men anc which compenent of myelin 
was identified by the technique being 
used. Bembridge, using frozen sec- 
tions ef orbital optic nerve stained 
with Sudan black, reported that fibers 
in the optic tract and chiasmal end of 
the optic nerve were stained at 30 to 
82 weeks’ gestation.’ Myelination at 
the glebe end of the nerve did not 
appear until term, and then only in 
trace amounts. Bembridge did note 
regional differences in staining in the 
optic nerve, as did Nakayama,? and 
coneludec that fovea! fibers myeli- 
nated earlier than extrafoveal fibers. 
We have been unable to confirm this 
regional difference in the early myeli- 
nation in the optic nerve. It should be 
noted that Sudan black is not a specif- 
ic stain fer myelin: it may stain other 
lipids, myelin precursors, or even 
unchanged glial membranes.: 

-@ravioto’s abstract of an electron 
microscopic study of the optic nerve of 
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14-, 16-, and 22-week gestatien fe- 
tuses'" does not provide sufficient 
detail for interpretation. His observa- 
tion of "well-advanced" myelination 
in the 22-week fetus is diffieult to 
reconcile with our results unless there 
was an error in establishing the-gesta- 
tional age of the fetus. 

The identification of myelin in elec- 
tron micrographs is easy and reliable 
because of its dense appearanee and 
characteristic lamellar configura- 
tion.* Similarly in l-um  plastic- 
embedded sections stained with tol- 
uidine blue, myelin sheaths stand out 
readily because of their dark staining 
and circular shape. The close correla- 
tion between electron microscopic and 
light microscopic observations of early 
myelin formation is reassuring and 
suggests that light microscopic study 
of plastic-embedded tissue is a reliable 
method for observing the develop- 
ment of myelin. It avoids the uncer- 
tainties of the histological stains used 
with paraffin-embedded material for 
which differentiation of the stain is 
necessary as a final step. 

A study using autopsy material to 
explore normal development has some 
inherent pitfalls despite efforts to 
avoid them. Patient 6, for example, 
was included in the study before the 
neuropathological observation of a 
generalized delay in myelination could 
be made. The case is included in this 
presentation as an illustration of how 
myelination in the CNS proceeds by 
an orderly timetable‘ and may suffer 
a generalized delay’? as well as focal 
abnormalities. This patient was des- 
perately ill all his life with persistent 
apnea and respiratory disease. Norms 
for myelin development may in the 
future lead to useful clinicopathologi- 
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pattern for normal myelin develop- 
ment, presents some uncertainties. He 
was born at 28 weeks of gestation, and 
severe respiratory distress developed 
with numerous complications leading 
to death twe months later despite 
intensive medical therapy. He was 
therefore considered to be the equiva- 
lent of 36 weeks' gestation when he 
died and entered this study. But the 
influence of extrauterine compared 
with intrauterine environment on the 
progress of myelination is unknown, 
as are the effects of most medical 
conditions and treatments. The func- 
tional significance of early myelin is 
unclear. More data on myelin develop- 
ment in normal and abnormal states 
and subsequent functional correla- 
tions would help to clarify these 
issues. 


This study was supported in part by a Heed 
Foundation Fellowship (Dr Magoon), by the Mas- 
sachusetts Lions Eye Research Fund, by Public 
Health Service Mental Retardation Center Core 
grant HD 06276, and by Public Health Service 
training grant EY 00089. 
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Effects of Timolol 


on Bovine Corneal Endothelial Cultures 





William D. Staatz, PhD; Ronald L. Radius, MD; Diane L. Van Horn, PhD; Richard O. Schultz, MD 


è The chronic use of timolol (Timoptic) 
maleate to control glaucoma may produce 
cytotoxic complications in the cornea. We 
have therefore compared the relative toxic 
effects of the commercial ophthalmic 
preparation with that of the pure com- 
pound. Commercial vehicle, either with or 
without 16mM timolol maleate, killed cul- 
tures within the first five minutes of expo- 
sure. Pure timolol maleate, however, 
caused rapid but reversible cellular con- 
tractions, and cells remained viable in it 
for over 24 hours. Dilution with culture 
medium reduced both the cytotoxicity and 
the speed of the contractions. Incubation 
in 1:100 dilutions of vehicle or commer- 
cial drug preparations or in 0.16mM pure 
timolol maleate did not alter cellular mor- 
phology. The results indicate that while 
undiluted vehicle is toxic, timolol maleate 
is not. 

(Arch Ophthalmol 1981;99:660-663) 


Various topical medications have 

long been used for the control of 
glaucoma. However, clinical and ex- 
perimental observations have indi- 
cated that long-term therapy with 
drugs such as pilocarpine or echothio- 
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phate iodide may be accompanied by 
tolerance." Anatomic studies of eyes 
examined after long-term exposure to 
these compounds have shown that this 
reduced sensitivity may be due, at 
least in part, to changes in the mor- 
phology of the anterior chamber.’ 

Timolol maleate, a potent new 
B-adrenergic receptor blocker, struc- 
turally related to propranolol, has 
been shown to be effective in control- 
ling glaucoma.** However, in a sub- 
stantial patient population, therapy 
with timolol (Timoptic) maleate, a 
topical ophthalmic preparation, has 
resulted in ocular irritation and burn- 
ing that, in a few patients, was severe 
enough to require discontinuing treat- 
ment. Furthermore, punctate staining 
of the corneal epithelium suggested 
that cytotoxicity may be associated 
with long-term use of the commercial 
preparation.” * 

This study was undertaken to 
examine the potential cytotoxicity of 
the commercial timolol preparation, 
pure timolol maleate itself, and the 
vehicle, used in the commercial prepa- 
ration, to confluent monolayer cul- 
tures of bovine corneal endothelial 
cells. This tissue-culture system has 
previously been shown to be a sensi- 
tive indicator of drug toxicity."'^ 


MATERIALS AND METHODS 


Cultures of bovine corneal endothelium 
were maintained on gelatin-coated dishes 
in Dulbecco’s modified Eagle’s tissue cul- 
ture medium (DME) containing 10% calf 
serum, 5% dextran, 50 mg/mL of gentami- 


ein, and 2.5 mg/mL of amphoteriein B." 
Every second day, cultures were supple- 
mented with fibroblast growth factor 
purified from bovine brain by the method 
of Gospodarowicz et al.'* 

Timolol maleate was dissolved in DME to 
form a 16mM stock solution, which was 
then further diluted with DME zo final 
concentrations of 1.6mM and ).16mM 
immediately before use. The commercial 
topical ophthalmic solution, cortaining 
16mM timolol maleate and its vehiele, con- 
sisting of isosmotic phosphate buffer with 
0.01% benzalkonium chloride as a preserva- 
tive, were likewise diluted 1:10 and 1:100 
with DME before use. Culture medium was 
removed from confluent monolayer cul- 
tures and replaced with drug- or vehicle- 
containing DME. Phase-eontrast photo- 
micrographs were taken before and at 
intervals after initiating treatment. To 
determine whether cell membranes had 
been damaged, cultures were incubated 
with 0.04% trypan blue in Dulbecce’s phos- 
phate-buffered saline solution for 1.5 min- 
utes, then fixed in 2.67% glutaraldehyde in 
a sodium cacodylate buffer, pH 7.2. 


RESULTS 


Control cultures of bovine corneal 
endothelium were confluent mono- 
layers of flattened, regularly polygon- 
al cells (Fig 1, left). Exposure of such 
cultures to undiluted vehicle killed the 
cells within five minutes, as seen by 
vital staining with trypan blue (Fig 1, 
center) and their inability to recover 
when placed in fresh, drug-free DME, 
(Fig 1, right). Thirty minutes’ expo- 
sure to undiluted vehicle caused the 
release of nuclei from the cells. Ass 
expected, comparable results were 
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Fg 1.—Cytotoxicity of commercial vehicle to monolayer cultures of bovine cornea! endothelium (X417). Left, 
Unstained control (phase-contrast microscopy). Center, Five-minute exposure to vehicle then stained with trypan blue. 
Right, Five-minute exposure to vehicle then returned to fresh growth medium for 24 hours unstained (phase-contrast 
microscopy). 


Fig 2.—Conrractions induced in cultures of bovine corneal endothelial cells by exposure to 16mM timolol maleate (TM) 
for five minutes (left) and 15 minutes (center). Cultures exposed to 16mM TM for 15 minutes recover when returned to 
fresh, drug-free culture medium for 24 hours. Right, Unstained (phase-contrast microscopy) ( x 417). 
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Fig 3.—Elongation and vacuolization of cultured bovine cornea! 
endothelial cells produced by incubation for 24 hours in commer- 
cial vehicle diluted 1:10 with culture medium. Compare with 
control culture in Fig 1, left (phase-contrast microscopy) (un- 
stained x 500). 


Fig 4.—Contractions in cultures of bovine corneal endothelial 
cells treated with either pure, 1.6mM timolol maleate (left column) 
or a commercial preparation of the drug diluted 1:10 with culture 
medium (right column). Treatments lasted 15 minutes (top pair), 
one hour (center pair), or 24 hours (bottom pair) (phase-contrast 
microscopy, unstained, x 500). 
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> the first five minutes of 
~ incubetian in medium containing 
.. J6mM timolol naleate, substantial cel- 
. lular contraction occurred (Fig 2, left). 
After 15 minutes’ exposure, cells 
E eda t clusters and strands 
p^ and were released into the growth 
medium (Fig : center). In contrast to 
xposed to undiluted vehicle 
tl he commercial preparation, cells 
] net take up trypan blue, even after 
2 hours incubation in 16mM timolol 
Ta although this treatment 
used 60% to 70% of them to detach 
fom the growth surface. When placed 
in fresh, drug-free DME after 15 min- 
. utes in 16mM timolol maleate, the 
cells reformed nearly confluent mono- 

. layers within 24 hours (Fig 2, right). 
. . "When vehicle was diluted 1:10 with 
_ DME, no: substantial effect on cellular 
morpholczy was noted during the 
et hour of expesure, although after 
-.. 24 hours, the cells were elongated and 
vacuolated (Fig 3). Even so, these cells 
did not stain with trypan blue. When 
 eultures were incubated in medium 
 eontaining either pure 1.6mM timolol 
. maleate [Fig 4, left column) or the 
equivalent 1:10 dilution of the com- 
 mercial preparation (Fig 4, right col- 
umn), cells began to-contract about 15 
minutes after starting treatment (Fig 
4, top pair). Extensive contraction, 
ae cell rounding and vacuolization, 
| occurred during the first hour (Fig 4, 
center pair), although cells were 
Ev ge ay to vital staining. After 24 
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deg of Ligna to 1.6mM concen- 


trations of the pure drug, the cells 


remained attached to the growth sur- 


face, and they were completely filled 
with cytoplasmic vacuoles (Fig 4, bot- 
tom left). None of these cells stained 
with trypan blue. Incubation in a 1:10 
dilution of the commercial prepara- 
tion for 24 hours, on the other hand, 
caused most of the cells to detach from 
the culture dish and to stain with 
trypan blue (Fig 4, bottom right). 

No change in cellular morphology or 
permeability to vital stains was noted 
in cultures treated for up to 24 hours 
with either 0.16mM timolol maleate or 
1:100 dilutions of the commercial prep- 
aration or vehicle. 


COMMENT 


The data presented here indicate 
that although timolol causes reversi- 
ble contraction of cultured endothelial 
cells, the drug is nonlethal, even after 
prolonged exposure to high coneentra- 
tions of the compound (24 hours in 16- 
mM). On the other hand, the commer- 
cial vehicle, which contains 0.01% ben- 
zalkonium chloride, is toxic to cultured 
cells. This observation is consistent 
with the well-known toxicity of ben- 
zalkonium chloride to many cell types 
and is the most likely cause of the 
vehicle toxicity." 

Although endothelial cell cultures 
were used in this study, these observa- 
tions may be pertinent to epi:helial 
cell toxicity noted clinically.” Vehicle 
toxieity seems to act synergistically 
with the timolol during prolonged 
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i: "Incubstións at the 1: 10 dilution of ‘he : 


commercial preparation. Twenty- 
four-hour expesure to a 1:10 dilution 
of the preparation was lethal to cells, 
whereas cultures exposed to compara- 
ble concentrations of pure timolol or 
vehicle withou: timolol survived. 
Dilutions of 1:100 of vehicle, of the 
commercial preparation, or of the pure 
drug were all nonlethal. Endothelial 


cells of the -ornea and trabecular - 


meshwork are clinically unlikely to 
come in contact with more than a 
100th or even a 1,000th of a topically 
applied dose of the commercial prepa- 
ration. The data presented here are 
consistent with the laek of ocular tox- 
icity reported in animal and clinical 
studies of topieal timolol and the com- 
mercial preparation.*^ Some caution, 
however, in the use of this drug may 
be indicated luring the immediate 


postoperative period, when perea 3 


tion could be increased. 
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A Correlated Fluorescein Angiographic and Ultrastructural Study 


Lynette Feeney-Burns, PhD; M. René Malinow, MD; Michael L. Klein, MD; Martha Neuringer, PhD 


e Maculae of seven cynomolgus maca- 
que monkeys (Macaca fascicularis) 
showing abnormalities in color fundus 
photographs and fluorescein angiograms 
were studied in serial sections by light 
and electron microscopy and compared 
with three eyes without clinically visible 
defects in the macula. Maculae that 
showed hyperfluorescent nonleaking win- 
dow defects showed no drusen or inter- 
ruptions in the retinal pigment epithelium 
(RPE). Six of these monkeys had mis- 
shapen foveal depressions, all showed 
some degree of photoreceptor degenera- 
tion, and one had cells in Bruch’s mem- 
brane. Bright yellow spots correlated with 
scattered RPE filled with lipid vacuoles. 
Shallow RPE elevations correlated with 
diffuse nonleaking window defects. 
Patches of RPE deficient in melanin 
occurred at sites of hyperfluorescence. 
Quantitative studies showed that maculae 
with window defects had more lipofuscin 
and less melanin per RPE cell. Maculae 
deemed normal by photography showed 
degenerating photoreceptors. 

(Arch Ophthalmol 1981;99:664-672) 


The widespread use of fluorescein 

angiography to aid in diagnosis 
and management of macular disease 
has heightened our awareness of the 
scarcity of clinicopathologic studies of 
early stages of human macular dis- 
ease. Animal models of human macu- 
lopathy, which would facilitate exami- 
nation of early stages of the patholog- 
ic condition, are rare owing partly to 
the few species having maculae simi- 
lar to man. In a survey of cynomolgus 
monkey eyes at the Oregon Regional 
Primate Research Center, Beaverton, 
we found several animals with macu- 
lar areas of nonleaking hyperfluores- 
cence that resembled transmission 
defects seen in humans. This article 
describes fundus photographs and flu- 
orescein angiograms in seven of these 
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monkeys and correlates these findings 
with serial light and electron micro- 
scopie studies of the maculae. Three 
other monkeys showing no macular 
transmission defects were similarly 
examined. Maculae that showed hy- 
perfluorescent nonleaking window de- 
fects showed no drusen or interrup- 
tions in the retinal pigment epithe- 
lium (RPE); however, other structural 
anomalies of the RPE and Bruch's 
membrane were apparent. We found 
numerous histologic abnormalities in 
maculae that appeared normal in fluo- 
rescein angiograms. 


MATERIALS AND METHODS 


One eye from each of ten cynomolgus 
monkeys (Macaca fascicularis) were stud- 
ied by light and electron microscopy. For 
this report, we focus primarily on illustra- 
tive data from three monkeys (1, 4, and 5), 
in which all levels of study (color fundus 
photography, fluorescein angiography, and 
serial sections) were of good quality; how- 
ever, we include data from the other ani- 
mals where appropriate. These monkeys, 
all females, had been used im studies of the 
effects of high-fat diets on development 
and regression of atherosclerosis,” 


Animals With No Window Defects 
in Macular Fluorescein Angiograms 


Monkey 1 was at least 6 years old. It had 
had a highly saturated fat and cholesterol 
diet and surgically induced hypertension, 
both for one year before this study. The 
right eye was studied. Monkey 2 was 10 
years old; it had had the standard chow 
diet. The right eye was studied. Monkey 3 
was at least 5 years old. It had had a highly 
saturated fat diet for eight months, then 
chow for one year before this study. The 
left eye was studied. 


Animals With Window Defects 
in Macular Fluorescein Angiograms 


Monkey 4 was an adult, age unknown. 
An angiogram was taken within one month 
of arrival from the wild; it had had a chow 
diet in the laboratory. The right eye was 
studied. Monkey 5 was an adult, age un- 
known. An angiogram was taken within 
one month of arrival from the wild; it had 
had a chow diet in the laboratory. The right 
eye was studied. Monkey 6 was 10.5 years 
old. Its diet had been high in saturated fat 
and cholesterol for 3.5 years. It had arcus 
senilis of the cornea. The right eye was 
studied. Monkey 7 was at least 10 years old. 
It had had a highly saturated fat and 
cholesterol diet for eight years. Luteal 
pigment was less than normal. The right 


eye was studied. Monkey 8 was at least 9 
years old. It had had a saturated fat and 
cholesterol diet for four years. The left eye 
was studied. Monkey 9 was at least 4 years 
old. It had had a highly saturated fat diet 
for eight months, then chow for ore year 
before this study. The right eve was stud- 
ied. Monkey 10 was at least 5 years old. It 
had had a highly saturated fat diet for 
eight months, then chow for one year 
before this study. 

Each monkey was injected with 25 mg/ 
kg of thiamylal (Surital) sodium using an 
intravenous catheter. The pupils were 
dilated with 1% tropicamide (Mydriacyl), 
and the posterior pole was photographed 
with a fundus camera using color transpar- 
ency film, ASA 25. For fluorescein angiog- 
raphy, 10% fluorescein sodium (Fluorescite, 
0.08 mL/kg) was then injected and dushed 
with 2 mL of saline solution. Immediate 
and late serial angiograms of the fundus 
were taken. 

Eyes were enucleated within four 
months after fluorescein angiography. All 
enucleations were performed between 9 
and 11 AM. The globe was bisected and 
immersed in fixative at room temperature. 
The macular region was dissected as a 
wedge-shaped piece and placed in fresh 
fixative. Tissue was fixed and processed 
for electron microscopy as described ear- 
lier?^ Semithin (l-um) sections were cut 
beginning at the optic disc side of the 
macular blocks. The location of the major 
blood vessels was matched to a photograph- 
ic blow-up of the fluorescein angicgraph. 
Serial sections were taken every 10 um 
throughout the fovea and parafovea and 
were evaluated by light microscopy for 
sites of lesions or probable hyperfluores- 
cence sites. Thin sections were taxen at 
appropriate levels, stained with uranyl ace- 
tate and lead solutions, and photographed 
in an electron microscope. 


Quantitation of Melanin 


Semithin sections of the maculae of mon- 
keys 1, 2, 6, and 8 were examined with a 
x100 oil immersion objective. The RPE 
cells were numbered across the strip and, 
using structural features of the choriocap- 
illaris as landmarks, cell continuity was 
mapped from one section to another. 
Melanin granules were easily distin- 
guished from lipofuscin. The number of 
melanin granules per RPE cell was tabu- 
lated in each of 30, 38, 32, and 26 serial 
sections of the respective monkey maculae. 
Sites of relatively depigmented RPE were 
mapped and positioned over the fluorescein 
angiogram. e 

The number and distribution of lipofųs- 
cin granules, melanin granules, and com- 
plex melanosomes (melanolysosomes and 
melanolipofuscin*) within individual RPE 
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Fig 3.—Semithin section through fovea 








Fig 1.—Funcus photegraph of normal 
cynomolgus monkey (monkey 1) showing 
yellow macular pigment and darker mela- 
notic pigmentation of macula. 





A om. o RT P E 
Fig 4.—Fundus photograph of monkey 4 
showing scattered, bright, white spots in 
macula. Yellow luteal pigment adds (over- 
lays) color to spots. 





Fig 7.—Funcus photograph of monkey 5 
showing mottling of brown pigmentation in 
macula and ‘ess intense luteal pigment 
than in monkeys 1 and 3. 
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(monkey 1) (toluidine blue O, x 85). 


Fig 2.—Fluorescein angiogram of monkey 
1 showing background choroida! fluores- 
cence in all areas except macula. 





Fig 5.—Fluorescein angiogram of monkey 
4. Hyperfluorescent spots have same dis- 
tribution as spots in fundus photograph. 


Fig 8.—Fluorescein angiogram of monkey 
5 showing numerous areas of hyperfluo- 
rescence in macula. 





Fig 9.—Semithin sections at three levels of 
fovea in monkey 5. Note tent4ike detach- 
ment of neural retina (top), deformity of 
foveal margin (center), and excavation 
and overhang (bottom) (toluidine blue O, 
x 65). 





Fig 6.—Top, Montage of semithin sections 
reconstructing artifactually detached neu- 
ral retina and retinal pigment epithelium 
(RPE) of monkey 4. Foveal pit is deformed. 
Vacuolated RPE cell is at arrow (toluidine 
blue O, x65). Bottom, Serial section of 
top. Note extremely thin center of toveola 
(toluidine blue O, x 65). 
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on Esk cells were quantitated using electror 

g as E. micrographs from two maculae with 
E “=: x e NEN i , normal and five with abnormal fluorescein 

2 o£ | ae gu angiograms. A line was drawn across the 
B. tec NE -SA "i l . RPE cells at the level of the apicclateral 
EL t E M em tight junctions. Granules lying apically or = 
Ss =, subapically were separately classified and 
— pt tabulated in 50 RPE cell profiles from at 
— Ss least three levels of thin sections of the 
= =a fovea and parafovea. : 





RESULTS 


Fig 1 through 9 compare one normal 
and two abnormal monkey maculae; 
for each monkey, they provide a fun- 
dus photograph (Fig 1, 4, and 7), a 
frame from the arteriovenous (tran- 
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sit) phase of the fluorescein angio- 
gram (Fig 2, 5, and 8), and a l-um- 

Fig 10.—Foveal retina from mon- Fig 11.—Foveal retinal pigment epithelium of mon- thick section through the fovea (Fig 3 
key having no transmission de- key 1 (no transmission defects) showing normal 6. and 9) s 
fects in macula. Four cone outer form and distribution of melanin and lipofuscin and ; i 
segments; some are normal- modest cytoplasmic vacuolization. Note normal Normal Maculae 
appearing, others have de- infoldings of basal plasma membrane. Boxed area is 
ranged discs, ballooned sleeves enlarged in Fig 12 ( x 3,200). 
of plasma membrane, and lipid 


In fundus photographs, the mecular 
inclusions (arrow) ( x 5,200). 


region of monkeys with normal fluo- 
rescein angiograms resembles that of 


Fig 12 —Osmiophilic lipoid deposits amid apical microvilli of 
retinal pigment epithelium. X marks tears produced in structure- 
less material (arrow) by electron bombardment ( x 18,000). 


Fig 13.—Monkey 4; fluorescein angiogram showed macular spots. 
Semithin section of macular retinal pigment epithelium showing 
three vacuolated cells (wide arrows) and one cell (thin arrow) with 
vacuoles confined to area of basal plasma membrane infoldings. 
Intercellular junctions are intact (toluidine blue O, x 100). 





Fig 14.—Vacuolated retinal pigment epithelium cell of monkey 4. 


Fig 15.—Retinal pigment epithelium cell of monkey 4 fillec with 
Vacuoles have two densities. Melanin content and distribution 





different type of vacuoles or granules; contents are not extracted 
appear normal; typical lipofuscin granules are virtually absent. by solvents as in cell shown in Fig 14, nor are they as osmioohilic 
Boxed area shows intact apicolateral tight junction similar to that as lipofuscin in neighboring cells (boxed area enlarged in Fig 16) 
in Fig 17, bottom right ( x 3,300). ( x 4,500). 
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darker than the surrounding fundus; 
the yellow xanthophyllie pigment is 
apparent in addition to the brownish 

melanotie pigmentation (Fig 1). The 
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Fig 16.—Lateral plasma membranes (PM) 
of two retinal pigment epithelium cells of 
monkey 4 shown in Fig 15. Cell on right 
contains typical lipofuscin granules (Lf); 
cell on left contains pale, possibly semi- 
extracted lipid granules (X) ( x 10,000). 
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Fig 17.—Monkey 5; angiogram showed wides 
Montage showing edge of area of elevated retinal pigment epithelium (RPE). Each RPE cell 
is attached to basement membrane by pillars and 
(Ex) fills subepithelial space. Apical microvilli (MV) are swollen and disoriented. Boxes a, b, 
and c are enlarged below ( x 3,500). Bottom left, Anchoring p 
e+ (6,500). Bottom center left, Vacuolated pillar of RPE cytopl 
of vacuoles or granules ( x 6,500). Bottom center right, Api 
RPE cells of different density. Arrow marks zonula adherans 
magnification of tight junction. Arrows mark zonulae occlu 


distribution of these pigments coin- 
cides with the dark area in the-luores- 
cein angiogram (Fig 2). The micro- 
scopic anatomie appearance of the 
macula resembles that of the human 
in the shape and size of the foveal 
depression and in the arrangement of 
the photoreceptors, Henle's layer, and 
the ganglion cells. The floor of the 
center of the fovea in the three normal 
eyes was raised from the sur?ace of 
the RPE, as in a retinal detachment; 
this is assumed to be an artifact of 
unequal shrinkage of tissue and/or 
movement during dissection of the 
macular tissues. Numerous otker ab- 
normalities were found that were not 
artifacts of the preparation proce- 
dure. Many parzfoveal cones stained 
densely with tcluidine blue O and 
were electron dense; these are inter- 
preted as degenerating cones. Some 
cones of the foveola had disarrayed 
dises, ballooned plasma membranes, 


pread macular hyperfluorescence. Top, 
strands of cytoplasm. Plasmoid exudate 


illar and basement membrane 
asm. Note variation in contents 
colateral junction between two 
( X 6,500). Bottom right, Higher 
centes (ZO) ( x 6.500). 


and small rings of lamellated osmio- 
philie material in the inner and outer 
segments (Fig 10). Larger osmiophilic 
whorls were associated with strue- 
tureless material that split during 
electron bombardment and produced 
widespread tearing of the seetions. 
These occurred in Müller's radial cells, 
Henle's fiber layer, the nerve fiber 
laver of the foveal margin, and extra- 
cellularly, amid the apical microvilli of 
the RPE (Fig 11 and 12). 

The RPE resembled that of middle- 
aged humans in the eontent and dis- 
tribution of lipofuscin granules; ie, 
lipofuscin granules occupied a large 
volume of the subapical cytoplasm 
(Fig 11).* Morphologically, monkey 
lipofuscin differed from human lipo- 
fuscin in being more heterogeneous in 
size and composition. Melanin oc- 
curred in several forms, each with a 
characteristic distribution; slender el- 
liptie granules occupied the apical 
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microvilli, whereas larger complex 
granules occurred in the subapical 
cytoplasm. The complex granules 
could be identified as melanolyso- 
somes or melanolipofuscin by criteria 
described earlier? Further analysis 
and discussion of these granules are 
given below. 


Maculae With Window Defects 


In fluorescein angiograms, all of 
these maculae showed some degree of 
hyperfluorescence, varying from dis- 
crete spots to widespread diffuse 
areas. Fluorescein leakage was not 
seen in any case. In fundus photo- 
graphs, some eyes had yellow-white 
spots in and around the macula, and 
one animal had scant luteal pigment. 

The foveas of all but one of the 
animals with abnormal fluorescein 
angiograms had distorted asymmetric 
shapes in histologic sections (eg, those 
in Fig 6 and 9). Instead of sloping 
walls, six of the seven maculae showed 
either overhanging foveal lips (Fig 9) 
or an asymmetry of opposite walls 
(Fig 6). One specimen (monkey 4) in 
which detachment of the neural retina 
occurred during bisection of the globe 
showed a very thin central foveola 
(Fig 6, bottom, arrows) suggesting 
that the foveal pit was steep in vivo. It 
is our experience that human retinas 
with deep foveal pits are easily 
‘detached during dissection. 

These maculae showed a variety of 
degenerative changes in addition to 
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VES SS ot TEM 
Fig 18.—Bruch's membrane underlying elevated retinal pigment epithelium (RPE) 
(monkey 5). Note granular inclusions. Thin cytoplasmic strands (long arrows), not visible 
by light microscopy, bridge plasmoid exudate (Ex) and anchor RPE to basement 
membrane at attachment sites (short arrows) ( x 11,500). 


those seen in the angiographieally 
normal maculae. The same pattern of 
structural abnormalities was not seen 
in each case. Therefore, electron 
microscopic findings and their corre- 
lation with fluorescein angiography 
will be described individually for each 
macula. 

For monkey 4, fundus photographs 
showed bilateral, bright, yellowish- 
white spots in and around the macula 
(Fig 4). The spots were hyperfluores- 
cent in the early phase of fluorescein 
angiography and remained essentially 
unchanged in size into the late phase 
(Fig 5). The neural retina detached 
from the RPE during dissection; none- 
theless, isolated vacuolated RPE cells 
in serial sections (Fig 6, top, arrow, 
and Fig 13 and 14) were distributed in 
a pattern consistent with the punctate 
"window defects” in the fluorescein 
angiogram (Fig 5). Most of the vacuo- 
lated RPE cells occurred singly; only 
one area was found to involve two 
neighboring cells (Fig 13). No drusen 
or interruptions in the RPE were 
found. 

By electron microscopy, the vacuo- 
lated cells were filled with membrane- 
limited vacuoles or lucent granules 0.3 
to 1 um in diameter (Fig 14). They also 
contained the normal complement of 
melanin and few lipofuscin granules. 
Other cells were filled with granules 
lacking limiting membranes (Fig 15) 
that had not been apparent by light 
microscopy. By electron microscopy, 





Fig 19.—Higher magnification of cytoplas- 
mic strands of retinal pigment epithelium 
and anchoring sites (arrows) on basement 
membrane ( x 55,000). 


the granules were not very osmio- 
philie compared with lipofuscin (Fig 
16). Careful review of the toluidine 
blue O-stained sections showed them 
as an indistinct pink staining mass, 
whereas lipofuscin appeared as dis- 
tinet blue-black granules. These RPE 
cells had little or no lipofuscin, but a 
normal complement of melanin. The 
basal infoldings of the plasma mem- 
brane were swollen in these cells, but 
apicolateral tight junctions were al- 
ways intact. 

Bruch's membrane containec occa- 
sional masses of long-spacing colla- 
gen. Also, cells resembling fibroblasts 
or perieytes were seen at frequent 
intervals. 

The neural retina of this macula 
contained most of the structural 
abnormalities described above for 
maculae without angiographic de- 
fects. Among these abnormalities 
were parafoveal cone degeneration 
and lipid inclusions in neurons and 
Miiller’s radial cells. Because of the 
artifactual retinal detachment, it was 
not possible to determine whetaer the 
degenerated cones corresponded to 
the vacuolated RPE cells. Unlike the , 
“normal” maculae, this macula did not 
contain lipoid bodies in the cone outer 
segments or amid the apical microvflhi 
of the RPE. The tips of the cones were 
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Fig 20.—Semithin section of par- 
afovea showing several densely 
stained degenerating cones and 
their axons (arrows) {toluidine 
blue O, x 325). 
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RPE cells were elevated 
basement membrane (Fig 17). Strands 
of cytoplasm held these RPE eells to 
Bruch's membrane (Fig 17, bottom 
left), but "lakes" of plasmoid material 
filed the spaces beneath the cells. 
Small accumulations of vacuoles fre- 
quently appeared near the base of 
these cells (Fig 17, bottom center left). 
The RPE cells overlying the plasmoid 
lakes showed variations in cytoplas- 
mic density that suggested differ- 
ences in cellular hydration, perhaps 
reflecting edema (Fig 17, bottom cen- 
ter right). In no instance were the 
apicolateral intercellular tight junc- 
tions broken or abnormal in appear- 
ance (Fig 17, bottom right), nor were 
intercellular spaces enlarged except 
near the basement membrane. Mela- 
nin content was normal, but its distri- 
bution was haphazard. Apical micro- 
villi were swollen and disoriented. 
Bruch’s membrane underlying the 
zones of elevated RPE often con- 
tained heterogeneous small vesicles 
and particles similar to those seen in 
older human eyes (Fig 18).* Some of 
these resembled the attachment struc- 
tures of the fine cytoplasmic strands 


that hold the RPE cells to Bruch's- 


membrane (Fig 19). 
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Fig 21.—Left, Cones and retinal pigment epithelium underlying foveal slope. One cone 
cell (C) is abnormaily electron dense and is secreting matrix (box). Cone outer segments 
have loosely fittingssleeves of plasma membrane; some have thick cuffs of interphotore- 


In the neural retina, many parafo- : 
veal cones stained densely by light : 
microscopy (Fig 20). By electron 


ceptor matrix. Balls of matrix lie in rows between cones ( x 2,700). Right, Boxed portion 
of cone with electren-dense cytoplasm, enlarged. Secretory vesicles (SV) emanate from 
Golgi apparatus (Gs and release thick material that forms cuffs on cones. Balls oí matrix 
(asterisks) lie within otherwise normal, granular, web-like interphotoreceptor matrix 


(IPM) ( x 35,000). 


Fig 22.—Disorientec discs in fo- 
veal cone outer segments 
(X 21,050). 


ballooned, and the discs were disar- 
rayed. 

In monkey 5, thefundus photograph 
showed areas of hrpopigmentation in 
the macula (Fig 7), but it is difficult to 
say, whether only tae brown melanotic 
pigment is decreased cr whether the 
yellow xanthephyliic pigment is also 
deficient jn the hynopigmented zone. 
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Serial sections through the macula 
showed numerous structural abnor- 
malities in areas correspondimg to 
angiographic transmission defeets, A 
disc-shaped neural retinal detachment 
(the tent-like area in Fig 9, top) and a 
widespread detachment on the oppo- 
site side of the foveola in deeper sec- 
tions were interpreted as probable 
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microscopy, these cones had dense 
cytesol (Fig 21), greatly enlarged Gol- 
gi apparatuses, and disorganized out- 
er segments (Fig 22). Secretory vesi- 
cles in the dense cone cells seemed to 
be releasing large amounts of dense 
granular material (Fig 21, right) that 
formed a thick euff on the photorecep- 
tors or aggregated into balls in the 
interphotoreceptor space. This mate- 
rial was similarto, though more abun- 
dant and concentrated than, the 
normal interphetoreceptor matrix. At 
the distal ends ef the outer segments, 
it formed bridging layers between the 
broken or detached outer segments. 
Only a few cones with normal cyto- 
plasmic density in the parafoveal 
region were coated with this dense 
matrix. 

For monkey 6, fluorescein angiozra- 
phy showed an incomplete ring and a 
line of hyperfluareseence in the macu- 
la (Fig 23) The fovea was not 
deformed (Fig 24), as were the other 
foveas with transmission defects. 
However, the retina had all the abnor- 
malities described above, and to a 
greater degree than the other macu- 
lae; it had the most numerous lipid 
deposits in neural retinal layers and 
amid the apical microvilli of RPE, the 
greatest engorgement of the RPE 
with lipofuscin (Fig 25), and the 
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Fig 23.—Fluorescein angiograph 
(monkey 6) showing macular ring 
and transmacular line of hyperfluo- 
rescence. 


Fig 24.—Semithin section of fovea 
showing normal-looking retinal pig- 
ment epithelium and neural retina 
(toluidine blue O, x 220). 


Fig 25.—Typical retinal pigment epithelium of parafoveal region 
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showing sparse elliptic apical melanin (above line), several oval à 
subapical melanin granules (Mel), and abundant lipofuscin (Lf). 
Line across apicolateral junctions divides cell into apical and 


subapical compartments for quantitation of granule contents w ^ 
given in Table. B is Bruch's membrane ( x 5,330). E EN 
greatest cellular infiltration of ^ ments, whereas neighboring cone out- 


Bruch's membrane (Fig 26 and 27). 
Also, a few vacuolated RPE cells, sim- 
ilar to those in monkey 4, were found 
scattered in the parafoveal region 
coincident with the hyperfluorescent 
ring. The number and distribution of 
these cells was insufficient, however, 
to account for the more widespread 
hyperfluorescence. We examined the 
content of melanin in the RPE in 
greater detail, and reconstruction of 
the macular semithin sections clearly 
showed groups of RPE cells with less 
than the average number of melanin 
granules in this macula. Figure 25 
shows such an RPE cell. Note the 
paucity of melanin (see quantitative 
data given later). The location of these 
cells correlated well with areas of 
hyperfluorescence in the fluorescein 
angiograms. 

Monkey 7 was at least 10 years old 
and differed from all the others in 
having scant luteal pigment in the 
macula. The fluorescein angiogram 
showed a diffuse network of hyper- 
fluorescence throughout the capillary- 
free zone. Many rods as well as cones 
appeared to be degenerating, ie, they 
had pyknotie nuclei, stained abnor- 
mally dark, and were electron dense. 
Outer segments of these photorecep- 
tors had ballooned plasma membranes 
encasing disarrayed discs, as in mon- 
key 1 (Fig 10). Heavy cuffs of matrix 
usually coated these cone outer seg- 
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er segments were normally coated. 
The outer synaptic layer contained 
enlarged intercellular spaces (vacuolar 
or cystic degeneration). Lipoid inclu- 
sions were abundant in all the neurons 
and in the interstices of the apical 
microvilli of the RPE. The RPE was 
engorged with lipofuscin granules. No 
vacuolization of the RPE or evidence 
of subcellular plasmoid infiltration 
was seen. Bruch’s membrane was 
unremarkable, resembling that of 
young humans. 

The fluorescein angiogram for mon- 
key 8 showed six diffuse spots of 
hyperfluorescence within the capil- 
lary-free zone. Degenerating cones of 
the parafovea had ballooned sleeves of 
outer segment plasma membrane 
with heavy cuffs of matrix. Lipid 
inclusions were not as numerous as in 
other animals. No abnormalities of the 
RPE were apparent to account for the 
window defects, although melanin 
mapping was not done in this mon- 
key. 

The fluorescein angiogram for mon- 
key 9 showed thin concentric parafo- 
veal lines of hyperfluorescence and 
one small foveal diffuse spot. In sec- 
tions, the foveal pit was excavated, 
and the overhanging margins resem- 
bled those found in monkey 4 (Fig 9, 
bottom). The macula had considerable 
cone degeneration confined to the 
parafovea. Severe perimacular rod 






degeneration was apparent, ard the 
outer nuclear layer was only two cells 
thick. Matrix cuffs were rarely seen 
on the parafoveal cones. The RPE 
resembled that of the normal mon- 
keys, and no basis for the angiograph- 
ic defects was apparent, altheugh 
melanin and lipofuscin were not 
mapped. Bruch’s membrane was unre- 
markable. 

For monkey 10, the fluorescein 
angiogram showed a diffuse limear 
hyperfluorescence almost bisecting 
the capillary-free zone. This animal 
differed from all the others in lacking 
lipid inclusions both in the neurons 
and among the microvilli of the RPE. 
Cone degeneration occurred more pe- 
ripherally, in the perifoveal region. 
Perifoveal rods were also degenerat- 
ing. Cuffs of matrix were most pro- 
nounced in this monkey. The RPE 
contained an occasional vacuolated 
cell like that illustrated in Fig 13. In 
addition, the RPE showed many cells 
with sparse apical melanin granules 
and many subapical melanolysosomes 
or melanolipofuscin granules; howev- 
er, this macula was not serially 
mapped for its fit with the fluorescein 
angiogram. 


Melanin Content and Distribution 


Electron micrographs were used, to 
quantify the density and distribution 
of melanin and lipofuscin granules’ im 
the RPE. Maculae with transmission 
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Fig 26.—Degenerative cells in Bruch's membrane ( X 7,660). 
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Fig 27 —Granutar cell in Bruch's membrane (B) ( x 7,570). Inset, Enlargement of boxed 
area. Granules resemble those of mast cells. CC is choriocapillaris ( x 63,300). 


Monkey 


Apical Subapical 


Melanin: 
Lipofescin 
Ratio 


Subapical 
Lipofuscin 


No Transmission Defects 


7+3 


23+5 
34+10 


With Transmission Defects 


13+5 
13+8 
3+2 


31+10 
26+11 
14+7 

20+10 





“Mean + SE for 50 retinal pigment epithelium cell profiles in each macula. 


defects were compared with maculae 
showing no hyperfluorescence. The 
results are given in the Table. 

The monkeys with normal fluores- 
cem angiograms showed considerable 
„Variation in the number of melanin 

anules seen in a macular RPE cell 
profile. Aspieally localized melanin 
ciéarly accounted for over half the 
constituent melanin. The melanin in 
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macular RPE of monkeys with abnor- 
mal fluorescein angiograms d f'ered 
from that of the normal animals in 
two notable ways: a greater fraction 
of the melanin was located subapical- 
ly, and in one monkey (6), the total 
amounts of melanin was reduced. 
Lipofuscin content was higher in RPE 
of monkeys with abnormal fluorescein 
angiograms, although there was over- 
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with normal 
which lacked luteal pigment, had the 
highest content of lipofuscin per RPE 
cell. Overall, the ratio of melanin to 
lipofuscin was higher in normal than 
in abnormal maculae. 


SUMMARY OF MICROSCOPIC 
FINDINGS 


1. The RPE formed an uninter- 
rupted layer in all specimens; thus, the 
window defects were not caused by 
lack of RPE cells. In one eye (monkey 
4), yellow hyperfluorescent spots coin- 
cided histologically with RPE cells 
showing lipoid degeneration. In 
another eye (monkey 5), small patches 
of RPE cells were elevated bat still 
attached via thin cytoplasmic strands 
to Bruch’s membrane. In twe eyes 
(monkeys 6 and 7), RPE cells were 
extremely engorged with lipefuscin 
and were relatively amelanotie. The 
RPE of abnormal specimens had a 
lower ratio of melanin to lipofuscin 
than norma! specimens. 

2. No drusen were found. In two 
eyes (monkeys 4 and 6), Bruch's mem- 
brane was infiltrated by cells, seme of 
which were degenerating in situ. 

3. All but one of the ten monkey 
maculae examined in this study 
showed photoreceptor degeneration in 
histologic sections, including two of 
three maculae with normal macular 
fluorescein angiograms. All animals 
with abnormalities in the macular flu- 
orescein angiogram showed cone de- 
generation, and three of these also 
showed rod degeneration. 

4. All but one of the monkeys with 
abnormal fluorescein angiograms had 
misshapen foveal depressions on his- 
tologic section. 

5. Both normal and abnormal speci- 
mens showed lipoid inclusions ("my- 
elin figures") in all categories of reti- 
nal neurons, in glial cells, and in extra- 
cellular spaces. 

6. Heavy cuffs of interphotorecep- 
tor matrix coated macular cones in 
one monkey with a normal angiogram 
and three monkeys with abnormal 
angiograms; dense degenerating 
cones seemed to secrete this materi- 
al. 

COMMENT 


Macular abnormalities as seen by 
fluorescein angiography have been 
described in other apparently normal 
populations of macaque monkeys. 
These abnormalities include maeular 
edema, degenerative lesions, and pig- 
mentary changes’; drusenoid changes 
in elderly animals*; and pigmentary 
disturbances and subnormal cone 
flicker response in a large proportion 
of a free-ranging population of rhesus 
monkeys.’ The presence of degenera- 
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ceptors in our monkeys, particularly in 
the eyes with normal fluorescein 
angiograms, emphasizes the need to 
thoroughly characterize the normalcy 
of primate populations before their 
use in experimental studies. Since 
these anomalies seem to occur with 
high incidence in macaques, it might 
be wise to reevaluate reported outer- 
segment distortion and photoreceptor 
degeneration in primates subjected to 
experimental procedures; the degen- 
erative cells may have been present 
before the experiments began. 

Alternatively, it is possible that 
some of the structural anomalies 
described here resulted from the light 
stress of the fundus photography and 
fluorescein angiography.* Evidence of 
photochemical damage to monkey 
photoreceptors by relatively short 
exposures to moderately intense light 
has been demonstrated histologically 
and functionally by many different 
investigators. Disruption of outer 
segments with ballooning of the plas- 
ma membrane is an early effect of 
actinic damage, and presence of dense 
cones is characteristic of photochemi- 
cal damage in the macula.” ° 

If the dense cones in the foveal 
region reflect ongoing cell death, then 
cellular deletion may account for 
deformity of the foveal pit observed in 
all but one of the monkeys showing 
transmission defects. Diminution in 
the mass of axons in the macula or 
reduction in luteal pigment resulting 
from dietary causes" conceivably 
could aecount for enhanced visibility 
of the underlying choroidal fluores- 
cence in some maculae; this possibility 
remains speculative, as a morphologic 
equivalent of luteal pigment has not 
been established. 

Cellular infiltration of  Bruch's 
membrane is considered an abnormal 
finding and may be a prelude to sub- 
retinal neovascularization. In monkey 
4, the infiltrated cells resembled peri- 
cytes or fibroblasts, whereas in mon- 
key 6, they contained membrane- 
bound granules and vacuoles and 
resembled either macrophages or pos- 
sibly mast cells. 

Elevation of a few RPE cells from 
the basement membrane produced a 
subepithelial space and seemed to 
account for hyperfluorescent areas in 
monkey 5. The RPE cells, held down 
by extremely thin cytoplasmic 
strands, may be capable of reversing 
this edema as long as these attach- 
ment structures remain. The collec- 
tion of granular debris in Bruch’s 
membrane underlying this area of 
RPE is of interest also, because the 
granules resemble the RPE attach- 
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£ ient structures (Fig 18 ando 19). 


Detachment of these structures dur- 
ing edematous stress might account 
for accumulation of granules in the 
connective-tissue space. 

Other investigators have correlated 
small, nonleaking, hyperfluorescent 
areas of monkey maculae on fluores- 
cein angiograms with cytologic altera- 
tions in the RPE. Fine and Kwapien” 
reported that small, yellowish-white 
dots in the retinas of monkeys receiv- 
ing long-term contraceptive hormones 
were caused by scattered vacuolated 
RPE cells and not by drusen or by loss 
of RPE cells. Their illustrations of the 
vacuolated cells seem identical to 
those found in monkey 4 in our study 
(Fig 4 through 6). They used the terms 
“lipoidal degeneration” of the RPE 
and “pigment epithelial windows” to 
describe this specific condition. The 
second type of RPE cell found in 
monkey 4, that with granules lacking 
limiting membranes that stain met- 
achromatically with toluidine blue O, 
resembles cells described by Klien and 
Krill in a case of fundus flavimacu- 
latus. Cells in the lesion areas con- 
tained accumulations of mucopoly- 
saccharides, and they concluded that 
this reflected a primary abnormality 
of the RPE. 

Our study shows that the content 
and distribution of melanin is impor- 
tant for the dark screen seen in the 
macular area in fluorescein angiogra- 
phy. Although the method for quanti- 
tation of melanin granules in RPE 
cells produced data with large vari- 
ability, it nevertheless provided good 
correlations with angiographic find- 
ings. One macula (monkey 6) was 
clearly hypomelanotie (Table), and 
mapping of RPE cells showed that 
patches of hypomelanotic cells corre- 
sponded to areas of hyperfluores- 
cence. Another abnormal macula 
(monkey 8) showed correlation be- 
tween hyperfluorescent areas and 
patches of relatively amelanotic RPE 
cells, although counts of melanin 


granules did not show an overall 


reduction in RPE melanin content 
(Table). Thus, a few melanin-deficient 
RPE cells can be responsible for a 
window defect in fluorescein angiog- 
raphy. Similar conclusions have been 
reached by others. Keno and Green” 
found intact but attenuated RPE lack- 
ing some or all melanin granules to be 
the basis of an RPE window defect. 
Tso and Fine” demonstrated depig- 
mentation of small groups of foveal 
RPE cells after mild foveal laser 
lesions in monkey eyes. A hypopig- 
mented pattern appeared at one to 
four weeks and then remained un- 
changed for four years. These RPE 





and spherical melanin granules s:mi- 
lar to that seen in our monkey 5. The 
mechanism of demelanization is under 
investigation. 

Although lipofuscin is reported to 
be a screening pigment in fluorescein 
angiography,^ the high content of 
lipofuscin in the RPE of all our macu- 
lae with angiographic transmission 
defects indicates that lipofuscin does 
not block fluorescein fluorescence. 
Further study of this material and its 
role as a filter or absorber of light 
should be undertaken. 
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-Its Effects After Alkali Burns on Rabbits 


Medroxyprogesterone on Corneal Ulceration 


Jonathan H Lass MD; Robert C. Campbell, MD; Jeanette Rose; C. Stephen Foster, MD; Claes H. Dohlman, MD 


® The effect of medroxyprogesterone 
acetate treatment in preventing or retard- 
ing corneal ulceration after alkali burns 
was studied in rabbits in an attempt to 
correlate dose and response. The eyes 
were treated for 21 days with a 0.01% or 
1% suspension administered topically 
four times a day or medroxyprogesterone 
acetate, 4 mg or 30 mg, given subconjunc- 
tivally on alternate days. None of these 
regimens was noticeably effective, al- 
though at times there was a trend toward 
retarding ulceration. Thus, it was not pos- 
sible to confirm earlier reports of substan- 
tial efficacy of medroxyprogesterone. Cor- 
neal stroma with epithelial defects and/or 
ulcers persistently showed infiltration 
with neutrophils in the superficial stroma 
within the epithelial defect, implicating 
the tears as the source of the inflammato- 
ry cells. 

(Arch Ophthalmol 1981;99:673-676) 


he prevention and treatment of 

corneal ulceration after alkali 
burns remain controversial. A number 
of therapies have been advocated, 
including dexamethasone or predniso- 
lone acetate; collagenase inhibi- 
tors,-* and ascorbic acid.** Each has 
met with varying success. Dexameth- 
asone may inhibit collagen synthesis, 
thereby eventually enhancing corneal 
ulceration.’ Some collagenase inhibi- 
tors may produce local toxic reac- 
tions.* Ascorbic acid may not prevent 
progression of established ulcers.* 

Inhibition of the production of col- 
lagenase is an attractive mode of ther- 
apy for corneal ulceration. Koob and 
Jeffrey® and Jeffrey et al' showed 
that progesterone and its derivative, 
medroxyprogesterone (Provera) ace- 
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tate, prevent the appearance of collag- 
enase in cultures of postpartum rat 
uteri. Once collagenase had been pro- 
duced, medroxyprogesterone had no 
direct inhibitory effect on it. Wohl" 
showed that progesterone also inhib- 
its the secretion of collagenase from 
lymphokine-stimulated macrophages. 
Newsome and Gross" studied the 
effects of medroxyprogesterone on 
corneal alkali burns in rabbits. They 
found reduced ulceration and perfora- 
tion and that inhibition of uleeration 
correlated with a noticeable depres- 
sion of collagenase levels in the 
treated corneas subsequently cul- 
tured. To determine if the relation- 
ship between medroxyprogesterone 
and corneal ulceration is dose related, 
a controlled, masked study of two dose 
levels of the drug, given topically and 
subconjunctivally to  alkali-burned 
rabbit corneas, was undertaken. 


MATERIALS AND METHODS 


Albino New Zealand rabbits (2 to 3 kg) 
were anesthetized with intravenous (IV) 
pentobarbital sodium and topical propara- 
caine hydrochloride. A filter-paper disk 7 
mm in diameter was wetted with a 2N or 
4N sodium hydroxide (NaOH) solution and 
applied to the central part of the cornea for 
one or two minutes. Precautions were tak- 
en to avoid involvement of the peripheral 
parts of the cornea, conjunctiva, and lids. 
The cornea was rinsed with 0.9% sodium 
chloride. Devitalized epithelium was gently 
debrided with a cotton-tipped applicator, 
and erythromycin ointment (Ilotyein) was 
instilled. 


Experiment 1: 2N NaOH Burn- 
Topical Drug Administration 


The study sample consisted of 18 rabbits. 
The 2N NaOH burns were produced in all 
36 eyes by application of the saturated disk 
for one minute. The 12 eyes in each treat- 
ment group received a 0.01% suspension of 
medroxyprogesterone acetate with 0.5% 
methyleellulose in 0.9% saline solution, or 
1% suspension of the drug in the same 
vehicle, or vehicle only (0.5% methylcellu- 
lose in 0.9% saline solution [control]). Topi- 
cal treatment was begun 24 hours after the 
burn and was continued four times a day 
for 21 days. Both eyes of an animal 
received the same treatment. 


Experiment 2: 4N NaOH Burn- 
Topical Drug Administration 


The study sample consisted of 15 rabbits. 


The 4N NaOH burns were produced in all 
30 eyes by application of the saturated disk 
for two minutes. The ten eyes in each 
treatment group received a 0.01% suspen- 
sion of medroxyprogesterone acetate with 
0.5% methylceliulose and 1% polysorbate 20 
(Tween 20) in 0.9% saline solution, or 1% 
suspension of the drug in the same vehicle, 
or vehicle alone (0.5% methylcellulose and 
1% polysorbate 20 in 0.9% saline solution 
[control]. The treatment regimen was as 
in experiment 1. 


Experiment 3: 4N NaOH Burn- 
Subconjunctival Drug Administration 


The study sample consisted of 15 rabbits. 
The 4N NaOH burns were produced as in 
experiment 2. The ten eyes in each subcon- 
junctival treatment group received 4 mg of 
medroxyprogesterone acetate suspension 
(100 mg/mL), or a 30-mg suspension of the 
drug (100 mg/mL), or the vehicle (commer- 
cial formula) containing 2% polyethylene 
glycol 4000, 0.1% polysorbate 80 (Tween 80), 
1.65 mg of metaylparaben, and 0.18 mg of 
prepylparaben in water. Subconjunctival 
injection into the upper part of the fornix 
was given 24 hours after the burn and then 
on alternate days for 21 days. 

All eyes were examined in a masked 
manner by slitlamp biomicroscopy on 
alternate days. Light illumination as a slit 
was used to evaluate the depth of ulcera- 
tion, which was scored as follows: 0, no 
ulceration; 0.5, epithelial defect present, no 
stromal ulceration; 1, uleeration extended 
into anterior part of stroma; 2, ulceration 
extended into midstroma; 3, descemetocele 
present, no perforation; and 4, perforation. 
The frequency ef new superficial and deep 
ulcers for each group was determined by 
totaling the number of eyes with ulceration 
scores equal to er greater than 1 and 2.75, 
respectively, during the entire treatment 
period. 

The extent of vascular ingrowth was 
assessed on the basis of the farthest vascu- 
lar ingrowth frem the limbus as follows: 0, 
no corneal vascularization; 1, 2-mm vascu- 
lar ingrowth from the limbus; 2, 4-mm 
vascular ingrowth; 3, 6-mm vascular 
ingrowth; and 4, vessels extended to the 
visual axis or central part of the wound. 
Any rabbit with clinically suspected ocular 
infection was immediately excluded from 
the study. 

On day 21, all rabbits were killed with IV 
pentobarbital, and selected eyes from each 
group were enucleated for histologic exam- 
ination. Before »nucleation, the eyes were 
fixed with topical 37% neutral formalde- 
hyde, and enucleated globes were fixed in 
the same formaldehyde solution. After 
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paraffin processing, 6-um sections were cut 
and stained with hematoxylin-eosin for 
light mieroscopie examination. These sec- 
tions were examined for the depth of ulcer- 
ation and for the degree of inflammatory 
cell infiltration. 


Statistical Analysis 


The mean scores for depth of ulceration 
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and extent of vascular ingrowth for the 
three groups in each experiment were sub- 
jected to analysis of variance for indepen- 
dent groups with repeated mesurements. 
The number of new ulcers with a depth- 
of-uleer score greater than 1 and greater 
than 3 were compared among the three 
groups within each experiment, and the 
significance was subjected to x’ analysis. 


11 14-16. 18 21 


Days After Burn 


Fig 1.—Depth of ulceration vs time; 2N sodium hydroxide burn, topical drug administra- 
tion (circles indicate control group; triangles indicate, 0.0196 and squares, 1% medrox- 
yprogesterone acetate-treated group [four times daily]). Each point represents mean of 
treatment group population on given day. Mean score range is 0 to 4. 


Experiment 1: 2N NaOH Burn- 


Day Topical Therapy? 


Control 


1.35 + 0.38 
1.94 + 0.30 
2.13 + 0.31 
2.13 + 0.43 
2.13 + 0.31 
2.77 + 0.54 


Burn 0.01% 1% 
1.83 + 0.34 1.38 + 0.58 
1.98 + 0.07 1.67 + 0.36 
2.31 + 0.24 
2.56 + 0.40 
2.83 + 0.33 
3.10 + 4.3 


*NaOH indicates sodium hydroxide. 


2.50 + 0.48 
2.63 + 0.61 


Table 1.—Vascular Ingrowth After Burn 
Mean + SD* 


Experiment 2: 4N NaOH Burn- 
Topical Therapy? 


Control 
2.00 + 0 


0.01% 1% 
1.85 + 0.47 2.00+0 





Percentages and amounts refer to medroxyprogesterone acetate. 


iDifferences among groups within each experiment were insignificant (P — 


(P — .05). 


55 + 0.31 
2.70 + 0.35 





RESULTS 
Clinical Results 

Experiment 1.—The mean scores for 
depth of ulceration are plotted against 
the time after burn in Fig 1. The ` 
control eyes were significantly worse 
than those of either of the drug- 
treated groups (P < .01). There was 
no significant difference between the 
depth of ulceration in the 0.01%- and 
1%-treated groups (P > .05). The 
mean scores for vascular ingrowth are 
given in Table 1. There is no signifi- 
cant difference among the treated 
and control groups in the rate or 
extent of vascular ingrowth (P > .05). 
The frequency of ulceration is seen in 
Table 2. Although there was a signifi- 
cant difference in the degree of ulcer- 
ation between treated and control 
eyes, the frequency of ulceration was 
not different (P>.05) among the 
three groups. No severe ulcers devel- 
oped in the three groups, and only 
four of 12 control corneas showec any 
ulceration. 

Experiment 2.—The mean scores for 
depth of ulceration are plotted against 
the time after burn in Fig 2. Note the 
higher frequency and deeper ulcers 
compared with those in experiment 1, 
consistent with the more severe alkali 
challenge. The score for the 0.01%- 
treated group was not significantly 
different from that of the control 


Experiment 3: 4N NaOH Burn- 
Subconjunctival Therapy? 


— eer ke  _——_—| 


4mg 30 mg Control 
2.25 + 0.26 2.45 + 0.15 
1.90 + 0.21 1.80 + 0.25 
2.55 + 0.48 
2.57 + 0.62 
2.88 + 0.36 
2.80 + 0.78 


2.55 + 0.28 
2.57 + 0.33 


2.20 + 0.431 3.25 + 0.24 


.05), except those between the 30-mg group and the control group on day 21 


Table 2.—Frequency of Ulceration* 


Experiment 1 (12 Eyes/Group): 
2N NaOH Burn-Topical 
Therapyi 


Severity 


of Ulcers 0.0196 196 








No. of Eyes? 


Therapyi 


Control 0.0196 





*X? test for significance where P < .05 is significant, was used. 

Differences among groups within each experiment were insignificant (P > .05). 
NaOH indicates sodium hydroxide. 
iPercentages and amounts refer to medroxyprogesterone acetate. 
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Experiment 2 (10 Eyes/Group): 
4N NaOH Burn-Topical 


196 Control 


Experiment 3 (10 Eyes/Group): 
4N NaOH Burn-Subconjunctival 
Therapyt 


4 mg 30 mg Control 
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group in depth of ulceration (P > .05). 
The 1%-reated group seemed to have 
less severe ulceration, particularly on 
day 9 (mean. score, 0.68 vs 1.93 in 


-controls;. The 1%-treated group con- 


sistently exhibited less severe ulcera- 
tion throughout the study, but the 
differerrme was not statistically signif- 
icant (F > .05). The mean scores for 


vascular ingrowth are given in Table 


1. There was no significant difference 
in vascular ingrowth between the 
treated and control groups (P > .05). 
There was also no significant differ- 
ence between the treated and control 
groups in the frequency of ulcers (Ta- 
ble 2) (P—.05) However, the 1%- 
treated group had fewer deep ulcers 
than the control greup (30% vs 70%, 
respectively). 

Experiment 3.—The mean scores for 
depth of ulceration are plotted against 
the time after burn in Fig 3. The 4-mg 
treated group had significantly less 
uleeration than the control group 
(P< 01). Surprisingly, the 30-mg 
treated group showed no difference 
from the control group (P > .05) in the 
depth of ulceration. This did not seem 
to be a result of clinically apparent 
toxicity. Previous pilot studies in our 
laboratory in normal rabbit eyes 
showed medroxyprogesterone to be 
well tolerated topically and subcon- 
junctivally with all concentrations 
used in this study. The mean scores 
for vascular ingrowth are given in 
Table 1. There was no significant dif- 
ference between the 4-mg treated and. 
control groups at any time, nor 
between the 30-mg treated and con- 
trol groups in vascular ingrowth 
Scores, except for day 21. 

The frequency of ulceration was no 
different between the 30-mg treated 
and control groups (Table 2). A high 
rate of descemetocele formation and 
of corneal perforation occurred in the 
control group (100%). Severe ulcera- 
tion oceurred in 40% of the 4-mg 
treated group, but the difference from 
the controls was not statistically sig- 
nificant (P < .1). 


Histologic Results 


The corneas were examined histo- 
logically 21 days after the burn. The 
epithelium of the deeply ulcerated cor- 
neas, whether control or medroxypro- 
gesterone-treated, generally was ab- 
sent or had an irregular, attenuated 
surfaee in the area of the ulcer and 
was intact and edematous peripheral- 
ly. When only an epithelial defect was 
“present but the stroma remained 
intact, polymorphonuclear neutrophils 
were located in the superficial stroma 
coinciding with the defect. With the 
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Days After Burn 


Fig 2.—Depth of ulceration vs time; 4N sodium hydroxide burn, topical drug administra- 
tion (circles indicate control group; triangles indicate 0.01% and squares, 1% medroxy- 
progesterone acetate-treated group [four times daily]). Each point represents mean of 
treatment group population on given day. Mean score range is 0 to 4+. 
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Fig 3.—Depth of ulceration vs time; 4N sodium hydroxide burn, subconjunctiva! drug 
administration (circles indicate centrol group; squares indicate group treated with 4 mg 
and triangles, 30 mg of medroxyprogesterone acetate every other day). Each point 
represents mean of treatment group population on given day. Mean score range is 0 to 
4+. 
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progression of ulceration, more neu- 
trophils infiltrated the ulcerating 
lamellae (Fig 4, top). Once an ulcer 
had formed, the cellular infiltrate was 
most heavily distributed at the mar- 
gins rather than the base of the ulcer 
(Fig 4, bottom). The peripheral, non- 
burned stroma generally had few 
inflammatory cells within the stroma. 
In corneas that had minimal or no 
ulceration, the epithelium was more 
often present, although attenuated 
and irregular; few inflammatory cells 
were seen. The population of fibro- 
blasts was similar, whether the eyes 
were treated with vehicle or drug. The 
stroma was well populated with fibro- 
blasts. 


COMMENT 


Newsome and Gross" reported that 
medroxyprogesterone acetate given 
as a l0-mg subconjunctival depot 
weekly, as 0.5% drops daily, or as a 
200-mg intramuscular depot weekly 
reduced the number of corneal ulcers 
and perforations after IN NaOH 
burns of rabbit corneas. In this study, 
0.01% and 1% medroxyprogesterone 
acetate given topically to mildly 
burned corneas (2N) did not prevent 
ulcers from developing, although the 
treatment seemed to show a trend 
toward reducing the depth of the ul- 
cers, at times substantially. With the 
more severe burns (4N), neither con- 
centration of medroxyprogesterone 
given topically prevented ulceration. 
A slight trend toward efficacy proved 
not statistically significant. Not even 
a high concentration of the drug, high- 
er than that used by Newsome and 
Gross, had any effect. There was no 
evidence of a dose-related response in 
these first two experiments. The 
ingrowth of blood vessels was not 
influenced by medroxyprogesterone. 

These data suggest that medroxy- 


1. Horwitz ID: Management of alkali burns of 
cornea and conjunctiva. Am J Ophthalmol 61:340- 
341, 1966. 

2. Dohlman CH, Pfister RR: Management of 
chemical burns of the eye, in Symposium on the 
Cornea: Transactions of the New Orleans Acade- 
my of Ophthalmology. St Louis, CV Mosby Co, 
1972, pp 105-120. 
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of the ulcers of the alkali-burned cornea: Prelim- 
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Ophthalmol 82:95-97, 1969. 

4. Berman MB: Collagenase inhibitors: Ration- 
ale for their use in treating corneal ulceration. 
Int Ophthalmol Clin 15:49-66, 1975. 

5. Pfister RR, Paterson CA, Hayes SA: Topical 
ascorbate decreases the incidence of corneal 
ulceration after experimental alkali burns. Invest 
Ophthalmol Vis Sci 17:1019-1024, 1978. 

6. Pfister RR, Hayes SA: Effects of 10% topi- 
cal ascorbate on established corneal ulcers after 
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Fig 4.—A 4N sodium hydroxide burn, sub- 
conjunctival treatment. Top, Control cor- 
nea injected with vehicle. Stromal ulcera- 
tion with neutrophil infiltrate mainly 
anteriorly. (hematoxylin-eosin [HE], 
x300). Bottom, Treated with 30 mg of 
medroxyprogesterone acetate. Neutro- 
phils and ulceration present (HE, X 300). 


progesterone subconjunctivally may 
prevent or retard corneal ulceration in 
a severe corneal burn (4N). Statistical 
analysis of the data showed signifi- 
cance for the 4-mg regimen, but no 
significant difference between the 30- 
mg regimen group and the control 
group. Again, the ingrowth of blood 
vessels was not influenced by medrox- 
yprogesterone. 

Based on the statistical analysis of 
the data and consultation with our 
statistician, it was believed that 
studying more eyes from each group 
would not add any further informa- 
tion as to the statistically significant 
efficacy of medroxyprogesterone by 
either route of administration. 

Newsome and Gross’? also showed 
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in their study a noticeable depression 





~. 


in collagenase levels in the treated 
cornea that subsequently underwent 
culture. Collagenase levels were not 
obtained in our study, since we were: 
interested primarily in the clinical 
dose effect of medroxyprogesterone 
in this experimental model and not its 
presumed mechanism of action. 

Two observations were drawn from 
the histologic study results: First, 
since the degree of neutrophil infiltra- 
tion is substantial in the central part 
of the cornea at the site of an epithe- 
lial defect and stromal ulceration, 
with relatively few vascular cells in 
the peripheral part of the cornea, it 
seems that the principal route of inva- 
sion of the cells is from the tears.'^* 
Second, corneal ulceration was always 
associated with intense stromal neu- 
trophil infiltration." Conversely, non- 
uleerating corneas contained few neu- 
trophils, whether drug treated or not. 
This coincides with the observations 
in other studies of the role of neutro- 
phils in the development of corneal 
ulcers after alkali burns. 
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Keratocyte Survival in Keratophakia Lenticules 


Larry F. Rich, MD; Miles H. Friedlander, MD; Herbert E. Kaufman, MD; Nicole Granet 


* Keratocyte survival in corneal lenti- 
cules prepared by cryolathing was evalu- 
ated using the vital stain, nitroblue tetra- 
zolium. A comparison was made between 
lenticules inserted in tne recipient cornea 
immedia:ely after grinding and those 
inserted after one week of storage in 
either glycerin or liquid nitrogen. In all 
three groups, no viable keratocytes 
stained in the donor !enticule at one or 
three days after surgery. Ten days after 
insertion, however, all three groups 
showed 3 few staining cells within the 
body of the ienticule, suggesting begin- 
ning repepulation of the donor collage- 
nous framework with viable cells from the 
host. Since the donor keratocytes are 
dead, healing of keratophakia lenticules 
is not influenced adversely by storing the 
donor material. Thus, keratophakia lenti- 
cules could 5e prepared in advance of 
surgery and stored in glycerin or liquid 


nitrogen until needed. 
(Arch Ophthalmol 1981;99:677-680) 


The comrection of nefractive errors 

by surgical means is becoming 
inereasingly popular throughout the 
world. As experience with intraocular 
lenses grows and significant complica- 
tion rates are being reported, interest 
in Barraquer's techniques of kerato- 
mileusis and  keratophakia'* in- 
creases. In his latest book, Dr Barra- 
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quer reviews the history of the devel- 
opment of these procedures and 
describes in detail the most recent re- 
finements of these techniques.° 

Keratomileusis is an autoplastic 
operation in which a lamellar section 
of the patient's cornea is removed, 
frozen, reshaped on a contact lens 
lathe, and replaced on the patient's 
eye. Keratophakia is a homoplastic 
procedure in which a disc of corneal 
tissue is carved from a donor cornea 
and placed between the stromal lamel- 
lae of the recipient cornea. This oper- 
ation is particularly valuable in the 
correction of monocular aphakia. 

Dr Barraquer prefers using fresh 
donor tissue for keratophakia lenti- 
cules.* He believes the patients receiv- 
ing lenticules carved from fresh tissue 
heal better than those who receive 
lentieules carved from preserved tis- 
sue: "The use of lenticules of silicodes- 
iecated corneal tissue gives good 
results but the results of histologic 
examinations on eyes of experimental 
animals demonstrate an obvious su- 
periority of the use of fresh corneas.” 
It is likely, however, that the process 
of carving the lenticule, which in- 
volves freezing the donor cornea, de- 
stroys all cellular viability. 

To test the hypothesis that kerato- 
cyte survival is essentially nil when a 
lentieule is carved by standard kerato- 
phakia technique and the method of 
storage is therefore of secondary con- 
cern, we performed the follcwing 
experiment. We evaluated keratocyte 
survival in keratophakia donor lenti- 
cules that were inserted in a living 
cornea after they were stored in ei- 
ther glycerin or liquid nitrogen or 
inserted "fresh" immediately after 
grinding. 


MATERIALS AND METHODS 


Positive-power lenticules were carved 
from nine rabbit corneas using the tech- 
nique described by Barraquer.' A parallel- 
faced corneal button was prepared from 
the donor cornea with the aid of a micro- 
eleetrokeratome. The resultant corneal 
lamellar dise was measured for thickness, 
dried in air for three minutes, and soaked 
in a solution containing glycerol, dimethyl 
sulfoxide, light green (FDC No. 2) dye, and 
distilled water. It was then placed with its 
anterior side exposed on a precarved plas- 
tic base (stroma! side against the base) in a 
cryolathe and frozen. The anterior surface 
of the lenticule was then carved at a radius 
of eurvature 5 diopters flatter than the 
plastic base, producing a convex lenticule 
of approximately 0.20 mm thickness. The 
diameter of the lenticule was between 4 
and 5 mm. 

In each case, a freehand-dissected lamel- 
lar pocket was fermed in one cornea, clini- 
cally normal, of a recipient rabbit using an 
8-mm trephine for outlining and a No. 15 
Bard blade for dissection. The lenticule was 
then inserted and the recipient corneal flap 
sutured over the lenticule using five inter- 
rupted No. 10-0 nylon sutures. 

In three rabbits, lentieules were placed 
in a corneal lamellar pocket of one eye 
immediately after the lentieule had been 
carved. In three other rabbits, the lenticule 
was carved and stored in sterile glycerin 
for one week. Immediately prior to inser- 
tion, the lenticule was soaked in balanced 
salt solution to wash out absorbed glycerin. 
In the third group, the lenticules were 
carved and stored in liquid nitrogen for one 
week until surgery. 

At intervals of 1, 3, and 10 days after 
surgery, one rabbit from each group was 
killed. The corneas were removed and 
immediately placed in liquid nitrogen. 
After five minuies, they were removed 
from liquid nitrogen and placed in a 0.2M 
phosphate buffer solution containing 0.3 
mg/mL of nitrobiue tetrazolium stain and 
0.3 mg/mL of diphosphopyridine nucleo- 
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Fig 1.—Histologic sections of rabbit corneas with implanted Fig 2.—Histologic sections of rabbit corneas with implanted 
keratophakia lenticules; one day after implantation (nitroblue keratophakia lenticules; three days after implantation (nitroblue 
tetrazolium, x 10). In each case, note absence of staining cells tetrazolium, x 10). In each case, note absence of staining cells 
within lenticule. Top, Lenticule implanted immediately after grind- within lenticule. Top, Lenticule implanted immediately after grind- 
ing. Center, Lenticule implanted after one-week storage in sterile ing. Center, Lenticule implanted after one-week storage in sterile 
glycerin. Bottom, Lenticule implanted after one-week storage in glycerin. Bottom, Lenticule implanted after one-week storage in 
liquid nitrogen. liquid nitrogen. 
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tide. The corneas were incubated in this 
solution for one hour at 37 °C. They were 
then removed, fixed in 10% formaldehyde 
solution for 12 hours, embedded in paraf- 


fin, sectioned, cleared of paraffin with 
xylene, and examined and photographed 
by light microscopy. 


RESULTS 


One day after surgery, no kerato- 
eytes stained with nitroblue tetrazol- 
ium in either the fresh, glycerin- 
stored, or liquid nitrogen-stored lenti- 
eules, aithough the recipient cornea 
keratocytes stained as expected (Fig 
1). The eollagenous framework in the 
lenticule was nevertheless visible. 

Three days after surgery, there 
were still no stained keratocytes in 
the lentieules of either group (Fig 2). 
Again, the host keratocytes stained 
with nitroblue tetrazolium, whereas 
the acellular lamellar framework of 
the donor lenticule remained intact. 

Ten days after surgery (Fig 3), the 
Jentieules were beginning to show a 
few staining keratocytes. In each 
group, several cells stain within the 
lerfticule, in contrast to earlier speci- 
mens (Fig 1 and 2). 
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COMMENT 


Nitroblue tetrazolium is a stain for 
intracellular enzymes. As this stain 
does not penetrate cel membranes, 
these enzymes will not stain unless 
the cell membranes are broken. Like- 
wise, dead cells lose their enzymes 
within a few hours of death and do not 
stain. By placing tissue in liquid nitro- 
gen, living cells are disrupted. If these 
cells are exposed immediatelv to 
nitroblue tetrazolium, the intracellu- 
lar enzymes pick up the stain. Nitro- 
blue tetrazolium is therefore a vital 
stain, ie, an indicator of cell viabili- 
ty.” 
In all three groups—fresh, glycerin- 
preserved, and liquid nitrogen-pre- 
served—the area of the keratophakia 
lenticule is devoid of staining cells at 
one or three days after insertion into 
the recipient cornea. In each case, this 
is in noticeable contrast to the sur- 
rounding recipient keratocytes, indi- 
cating that cells in the lenticules are 
dead while the recipient cornea cells 
are viable. At ten days postopertively, 
a few cells are seen within the lenti- 
cules of every group, suggesting that 






Fig 3.—Histologic sections of rabbit corneas with implanted 
keratophakia lenticules. Ten days after implantation (nitroblue 
tetrazolium, x 10). Note cells beginning to stain within lenticule in 
each case: Top left, Lenticule implanted immediately after grind- 
ing. Top sight, Lenticule implanted after one-week storage in 
sterile glycerin. Bottom, Lenticule implanted after one-week 
storage in liquid nitrogen. 


cellular migration into the donor col- 
lagenous framework is under way. 

In 1954, Easteott and associates’ 
compared lamellar and full-thickness 
grafts after freezing the donor. They 
found that five of five lamellar grafts 
were successful and had the same 
postoperative course as grafts of fresh 
donor tissue. The full-thickness grafts 
became cloudy, and those that did 
recover cleared much more slowly 
than did grafts of fresh tissue. They 
concluded that lamellar grafts can be 
stored indefinitely by freezing, but 
this was not the case with the full- 
thickness tissue that had been fro- 
zen. 

In vitro investigations by Cocker- 
ham et al* of epithelial and fibroblast 
growth in tissue culture showed that 
growth of these cells was obtained 
from corneas stered at 4 °C but not 
from corneas frozen and stored at 
—79 °C. They obtained these results 
even with one te 1%-hour, three-day, 
or six-day storage. 

It seems, therefore, that the process 
of freezing, regardless of the subzero 
temperature used, is responsible for 
cell death. Kaufman et al? have shown 
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maintained, but controlled freezing 
rates and careful manipulation of the 
tonicity of the cellular environment is 
necessary. 

When radioactive sodium sulfate is 
presented to the cornea, keratocytes 
take up this material as they synthe- 
size sulfated mucopolysaccharides. 
Their ability to perform this function 
is an indicator of their metabolic via- 
bility. Polack and McEntyre'^ found 
that clear, cryopreserved, full-thick- 
ness corneal donor material demon- 
strated a lack of sodium sulfate 
uptake, indicating that the kerato- 
eytes had not survived the preserva- 
tion process, although the endothe- 
lium had. Furthermore, they found 
that graft repopulation by host kera- 
tocytes occurred first in grafts that 
were one week old. Radioactivity 
uptake by the graft did not approach 
the level of the host tissue until 
approximately four weeks after graft- 
ing. Endothelium was regarded by 
these authors as the cellular layer 
responsible for graft clarity. Kerato- 
cytes were not involved in the produc- 
tion of transparency, and the donor 
tissue did not contribute to stromal 
healing. 

Ultrastructurally, epithelial and 
stromal cells become electron dense 
and flattened when corneas are pre- 
served at the temperature of liquid 
nitrogen. Their nuclear and cytoplas- 
mic membranes disintegrate at these 


1. Barraquer JI: Queratomileusis para la corre- 
cion de la miopia. Arch Soc Am Oftol Optom 
5:27-40, 1964. 

2. Barraquer JI: Method for cutting lamellar 
graft in frozen cornea: New orientation for 
refractive surgery. Arch Soc Am Oftol Optom 
1:271-286, 1958. 

3. Barraquer JI: Modification of refraction by 
means of intra-corneal inclusions. /nt Ophthal- 
mol Clin 6:53-78, 1966. 

4. Barraquer JI: Keratomileusis and kerato- 
phakia, in Corneo-Plastie Surgery. Proceedings 
of the Second International Corneo-Plastic Con- 
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that endothelial cell viability can be 


temperatures." 


This study supports the concept 


that freezing destroys keratocytes. 
The nitroblue tetrazolium stain, a 
vital stain, is a good indicator of cellu- 
lar viability. That no keratocytes sur- 
vive freezing, as illustrated by the 
staining process in this study, indi- 
cates that eryolathing a lenticule from 
donor material is sufficient to destroy 
donor keratocytes. The observation 
that ten-day specimens showed a few 
staining cells within the lenticule, 
whereas earlier specimens did not, 
suggests that repopulation :s initiated 
from the host side. This being the 
case, the contention that fresh donor 
tissue is necessary for rapid healing of 
the lentieule in the lamellar pocket 
and that rapid recovery of transparen- 
cy requires donor keratocyte survival 
is not supported. The results of this 
experiment, and those of others, indi- 
cate that the healing of stromal tissue 
that has been frozen occurs exclusive- 
ly by the nonfrozen host tissue in the 
case of keratoplasties. 

The use of fresh donor material in 
keratophakia complicates the proce- 
dure. When the lenticule is carved at 
the time of surgery, while the patient 
is in the operating room, a backup eye 
is necessary in case an accident occurs 
while making the lenticule. If the 
patient's measurements, such as re- 
fraetion, keratometry, and corneal 
thickness dre known, the lenticule 
could be carved in advance and stored, 
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surgery could 





be scheduled at the 
patient’s convenience, and the need 
for a backup eye at the time o? the 
operation would be eliminated. There- 
fore, it would seem advantageous to 
prepare keratophakia lenticules in 
advance of surgery. Lenticules could 
then be stored in liquid nitfogen or 
glycerin for up to one week, as shown 
in this study, or perhaps longer, until 
needed. ° 

The safety of keratophakia, in 
terms of having a proper lenticule 
available at the time of surgery, would 
be increased if storage could be used. 
Accidents at the time of keratopħakia 
lenticule preparation would be less 
costly since the patient would not 
need to be in the hospital at the time. 
Increased convenience for the patient 
and the surgeon would accrue from 
this method. The patient's admission 
to the hospital and the surgery could 
be scheduled after the lenticule had 
been prepared, and the patient's time 
in the operating room would be short- 
ened. Recognition of the feasibility of 
presurgical lenticule preparaticn and 
storage may increase the use of kera- 
tophakia. 
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Effect on Corneal Wound Healing in Rabbits 


`e Flurbiprofen is a nonsteroidal anti- 
inflammatory (NSAI) agent currently un- 
dergoing clinical investigation. Anti- 
inflammatory steroids have long been 
known to delay the healing of corneal 
stromal wounds. This study was designed 
to compare the effects of equipotent anti- 
inflammatory doses o! flurbiprofen and of 
prednisolone acetate on the inflammation 
and the healing (as measured by the 
wound bursting pressure) of 4-mm 
through-and-through incisions treated 
four times a day for ten postoperative 
days. The results suggest that flurbiprofen 
and prednisolone are nct different in their 
effect or both postoperative inflammation 
and postoperative wound healing. Since 
NSAI agents and steroids inhibit prosta- 
glandin formation at different enzymatic 
Steps, it is pessible that prostaglandins 
not only are responsible for postoperative 
inflammation but also are required for 
postoperative wound healing. 

(Arch Ophthalmol 1981;99:681-682) 


he increasing popularity of intrao- 

cular lens implartation has forced 
the ophthalmie surgeon to take a fresh 
look into the area of suppression of 
postoperative ocular inflammation. 
Introduetion of the lens seems to pro- 
duce a higher percertage of postoper- 
ative complications than conventional 
cataract surgery in some series’? and 
in the hands of the average ophthal- 
mologist. Thus, the typical implant 
surgeon is using higher doses of corti- 
costeroids for longer periods of time 
in an attempt to thwart these compli- 
cations. Unhappily, corticosteroids 
themselves are a two-edged sword and 
can procuce glaucoma, increased viral 
infection, and inhibition of wound 
healing. It is to this last issue that 
this stucy is addressed. Many implant 
surgeons purposely clese the wounds 
very tightly, using a nonabsorbable 
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suture. The very tight wounds are 
considered as additional insurance 
against the occurrence of wound leak 
and flattened anterior chamber. The 
latter complication would tend to 
bring the lens in contact with the back 
of the cornea, producing endothelial 
damage and corneal edema. Tight 
wounds, however, sometimes cause a 
high degree of corneal astigmatism 
and, thus, blurred vision.** Thus, the 
implant surgeon who encounters in- 
creased astigmatism is eager to 
remove the sutures early, yet must 
wait for a strong wound. Such a dilem- 
ma forces the clinician to look for new 
anti-inflammatory agents. 

Prostaglandins (and related com- 
pounds, such as thromboxanes) are a 
family of biologically active lipids’ 
that have long been known to be 
involved in ocular inflammation.’ 
Prostaglandin receptor antagonists, 
such as intra-arterial polyphloretin 
phosphate, were used in ophthalmic 
research with limited success. * Inhib- 
itors of prostaglandin biosynthesis, 
such as aspirin and indomethacin, 
have demonstrated substantial anti- 
inflammatory activity to certain 
forms of ocular trauma when given to 
rabbits for systemic effect.*^* Topical 
applications of prostaglandin synthe- 
sis inhibitors have also proved success- 
ful in rabbit models of ocular inflam- 
mation." 

In humans, anti-inflammatory ac- 
tivity has been demonstrated after 
ocular administration of the nonste- 
roidal anti-inflammatory agents, in- 
domethacin' and flurbiprofen'* (Ro- 
bert Stegmann, MD, oral communica- 
tion, March 1978). It is also reeognized 
that topically applied corticosteroids 
inhibit wound healing.'*'*-'* The pres- 
ent study was designed to compare 
the effects of locally applied flurbi- 
profen'* and prednisolone acetate on 
corneal wound healing in rabbits. 


METHOD 


Three groups of 15 albino rabbits each 
were used for the experiment. Each rabbit 
was anesthetized mtraperitoneally with a 
combination of 1.5 mL of pentobarbital 
sodium, 60 mg/mL, and 1.5 mL of keta- 
mine (Ketajet) hydrochloride, 10 mg/mL. 
Additional analgesia was produced with 
0.025 mL of subconjunetival lidocaine (Xy- 
locaine), 20 mg/mL. Under microscopic 
observation, a lid specalum was placed in 
each eye, and each cornea of each rabbit 
was marked with an 8-mm corneal tre- 
phine. Using the mark as a guide, a 4-mm 
through- and-through incision was then 
made in each cornea at the 12-0’clock posi- 
tien, 2 mm central to the limbus. A 0.25-mL 
instillation of heparin (Panheprin) sodium 
solution, 1,000 units/mL, was then flushed 
into the anterior chamber to prevent fibrin 
from gluing iris tc lens and thus bulging 
the iris into the wound. The wound was 
then closed with three interrupted No. 9-0 
nylon sutures. During suturing, a few 
drops of polymyxin B sulfate-neomycin 
sulfate-gramicidin (Neosporin Ophthalmic 
Solution) were irrigatec over the surface of 
the eye as prophylaxis against infection. 
The same surgeon performed the surgery 
for all the rabbits in any one group. Care 
was taken to randomize the order of oper- 
ation on the right and left eye. 

The three groups of rabbits were treated 
as follows: group 1, one eye treated with 
0.0376 flurbiprofen solution and the fellow 
eye treated with flurbiprofen vehicle; 
group 2, one eye treated with 1% predniso- 
lone and the fellow eye treated with pred- 
nisolone vehicle; and group 3, one eye 
treated with (03% flurbiprofen and the 
fellow eye treated with 1% prednisolone. 
The treatment time schedule for all eyes 
was the following: 1 drop four times a day, 
starting the day before surgery, and con- 
tinuing to the end of the experiment. 

The bottles were coded so that the con- 
tents were unknown to the investigators, 
when possible. Since the prednisolone sus- 
pension was milky and thus readily iden- 
tifiable, no attempt was made to mask the 
bottles containing this drug for the last 
group of rabbits. Daily appraisals of ocular 
inflammation (using a scale of 1+ to 4+ 
conjunctival redness) and mucus accumula- 


Table 1.—Paired Comparisons of Postoperative Inflammation 


— Eye With Greater anaon" 
0.03% Flurbiprofen = 
1% Prednisolone E 


0.03% Flurbiprofen = 4 


menmen = 
Vehicle = ES 
Vehicle = = : 
196 oe 
acetate = 6 





*Inflammation determined by noticeable comparison of paired eyes from each rabbit. 
TP values determined by two-tailed sign test.” 
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0.0396 Flurbiprofen 308 + 73 
2 196 Prednisolone 259 + 114 
acetate 
3 0.0396 Flurbiprofen 268 + 96 


> yes 


"Table 2. pale aa eon. al TER Sloperative WOU nd Bursting Pre: 


Wound 


Bursting Bursting 
Pressure, mm Hg Pressure, mm Hg 
Group Treatment (X + SD) Treatment (X + SD) 





Flurbiprofen vehicle 403 + 76 

Prednisolone 392 + 75 
acetate vehicle 

196 Prednisolone 272 + 88 


acetate 












Paired 
Difference, 
(X + SD) 


N Paired t* 








102 + 40 8.73 < .@1 
135 + 105 12 4.47 < .001 
4 + 98 11 0.14 « & 


*Paired t values determined by two-tailed Student's paried t test for significance of difference between two means of correlated samples.” 


tion on the sutures were made throughout 
the postoperative period. Measurement of 
wound strength took place on the tenth 
postoperative day using a modification of 
McDonald's technique.'*?^ With the rabbits 
under general anesthesia, the sutures were 
removed from each eye. The anterior 
chamber of each eye was then cannulated 
with a 22-gauge needle. The needle was 
attached, in parallel, via plastic tubing, to 
both à mercury manometer and a water 
faucet application system. The faucet was 
controlled so that the column of mercury 
rose at the constant rate of 64 mm Hg/min. 
One observer controlled the pressure and 
timed the mereury column ascent. The 
second observer watched the wound 
through a 10x operating microscope. 
Bursting pressure was recorded when the 
wound was first noted to leak by the second 
observer. 


RESULTS 


Deaths during the postoperative 
period left 11 rabbits for testing in 
both group 1 and group 8 and 12 
rabbits in group 2. No evidence of 
wound infection was noted in the rab- 
bits tested. 

Table 1 displays an average evalua- 
tion of the comparison of postopera- 
tive redness of each series. The eye 
receiving the flurbiprofen vehicle 
showed significantly (P — .032) more 
postoperative inflammation than the 
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eye receiving flurbiprofen. The eye 
treated with prednisolone vehicle 
showed a trend (P=.11) toward 
greater postoperative inflammation 
than the eye treated with predniso- 
lone. No significant (P = .75) differ- 
ence was noted when flurbiprofen was 
compared with prednisolone. Both 
anti-inflammatory preparations also 
inhibited mucus buildup around the 
suture in a similar manner. 

Table 2 illustrates the wound burst- 
ing pressures (mean + 3D) for the 
three treatment groups. The rabbits 
treated with 0.03% flurbiprofen and 
the rabbits treated with 1% predniso- 
lone have significantly (P < .001) low- 
er wound bursting pressures than 
their respective X vehicle-control- 
treated rabbits (groups 1 and 2). How- 
ever, there is no signifieant (P > .8) 
difference in wound bursting pres- 
sures between the rabbits treated 
with 0.03% flurbiprofen and those 
treated with 1% prednisolone where a 
direct comparison was made between 
them (group 3). 


COMMENT 


Since the prostaglandins that are 
synthesized after injury produce vaso- 
dilation and increased vascular per- 
meability of conjunctival and uveal 
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tissue, it was expected that the 
prostaglandin synthesis inhibitor, 
flurbiprofen, would slow down these 
inflammatory events. However, it was 
hoped that normal wound healing, ie, 
new collagen production and polymer- 
ization, might still take place ir the 
presence of decreased inflammat.on. 

The data suggest that flurbiprofen 
and prednisolone are not differeat in 
their effect on both postoperative 
inflammation and postoperative 
wound healing. Since nonsteroidal 
anti-inflammatory agents and ste- 
roids inhibit prostaglandin/throm- 
boxane formation at different points 
in enzymatic pathways, it is possible 
that prostaglandins and/or thron:box- 
anes are not only responsible for post- 
operative inflammation but are also 
required for postoperative healirg. It 
will be interesting to determine which 
prostaglandins and/or thromboxanes 
are involved in the various postopera- 
tive sequelae. 
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Silica Granuloma of Eyelid and Ocular 


Patrick J. Riddle, MD; Ramon L. Font, MD; Frank B. Johnson, MD; LTC Ian W. McLean, MC, USA 


e Seven cases of subcutaneous epithe- 
lioid granulomas caused by silica and 
involving the eyelids and periorbital 
region are described. Histologically, all 
cases disclosed epithelioid tubercles and 
varying numbers cf foreign-body-type 
giant cells, areas of scarring, and birefrin- 
gent crystals. Light microscopy with 
polarized light readily facilitated visualiza- 
tion of the crystals. Scanning electron 
microscopy and energy dispersive x-ray 
analysis clearly established that the crys- 
tals were composed of silica in both its 
pure amd combined forms. This study 
emphasizes the neec for examination of 
all epithelioid granulomas with polarized 
light. If crystalline foreign bodies are iden- 
tifiec, further special techniques should 
be used for chemical characterization of 
the crystals. 

(Arch Ophthalmol 1981;99:683-689) 


Gjlica deposition in human tissues is 

an unusual cause of subcutaneous 
epithelieid granulomas. Of the re- 
ported 69 cases (Table), only one 
had eyelid involvement specifically.’ 
Because most of the reported cases 
antedate the availability of newer 
methodsof study of crystalline depos- 
its in tissues, the exact composition of 
the crystals usually remained un- 
known. 

The purpose of this study is to 
report the results of light and scan- 
ning electron mieroseopy (SEM) and 
energy dispersive x-ray analysis 
(EDXA) in seven proved cases of silica 
granuloma involving the eyelid and 
periorbital region. 


MATERIALS AND METHODS 
All case: coded as epithelioid granuloma 


e of the eyelid and periorbital region and 


received between 1970 and 1978 (excluding 
those believed to be secendary to tubercu- 
losis, tepresy, fungi, or chalazion) were 
studied by light microseopy under polar- 
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ized light. In those cases in whieh birefrin- 
gent crystals were identified, recuts of the 
paraffin blocks were prepared. Unstained 
paraffin sections were mounted on carbon 
disks and carbon-coated with a Denton- 
Eaton vacuum evaporator. All Specimens 
were then analyzed by SEM (ar Advanced 
Metals Research model 1000 was used) and 
EDXA, with an EDXA model 71: system. 
(This model cannot detect elements with 
an atomic number less than 9) At least 
three crystals were analyzed “rom each 
case. 


REPORT OF CASES 


Case 1.—A 36-year-old woman had nasal 
congestion and a firm mass on the right 
infraorbital rim in 1966. Roentgenograms 
showed diffuse clouding of the right maxil- 
lary sinus. A Caldwell-Luc procedure was 
performed and the mass was exeised. The 
histologic diagnosis was noncaseating epi- 
thelioid granuloma compatible with sar- 
coid. 

Thirteen years postoperatively, the nasal 
congestion recurred and slides aad blocks 
from the original surgery were submitted 
for review. Microscopically, confluent and 
nonconfluent epithelioid granulomas with 
focal areas of fibrinoid necrosis, diffuse 
fibrosis, and scattered foreign-bedy-type 
giant cells were present (Fig D. Under 
polarized light, numerous birefringent 
crystals were identified. The irregularly 
shaped crystals ranged between 1 and 50 
pm in diameter and were scattered diffuse- 
ly within and around the epithelioid granu- 
lomas. 

Although visible with conventional light 
microscopy, their detection was neticeably 
enhanced by polarization microscopy. Most 
of the crystals were sharply angulated (Fig 
2, left). The EDXA showed that the crys- 
tals contained large quantities o^ silicon 
(Fig 2, right) with small amounts of sodi- 
um, calcium, potassium, and magnesium. A 
few crystals displayed more rounded out- 
lines (Fig 3, left) and contained large quan- 
tities of aluminum and silica (Fig 3, right) 
and small amounts of the other aferemen- 
tioned elements, consistent with silicate 
mineral. When questioned regarding pre- 
vious trauma, the patient admitted having 
been struck in the face with glass in an 
automobile accident, but she was certain 
this had occurred eight months after her 
surgery. 

CasE 2.-A 30-year-old woman had a 
painless, firm mass in her left lower eyelid 
that gradually increased in size during 
seven months (Fig 4, left). There was no 
history of injury, but there was a question 
of a local steroid injection some time pre- 
viously. Ophthalmologic findings were 
otherwise normal, and the origina histo- 
pathologie diagnosis was  foreign-body 
granuloma. Three months after a biopsy, 
the lesion was completely excised. 
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Microscopically, both specimens were 
composed of multiple epithelioid granulo- 
mas surrounded by extensive fibrosis (Fig 
4, right). Scattered foci of fibrinoid’ necro- 
sis, multinucleated giant cells, and irregu- 
lar birefringent crystals ranging from 1 to 
20 um in diameter were present. The latter 
were encased in dense collagen bundles in 
some areas and surrounded by epithelioid 
cells in others. Visualization of the erystals 
was enhanced by polarized light (Fig 5) 
The SEM disclosed crystals with ill-defined 
polyhedral er irregular outlines (Fig 6, 
left). The EDXA was performed on the 
second specimen (Fig 6) and showed that 
most of the erystals contained silieon (Fig 
6, left), with only small amounts of sodium, 
potassium, and magnesium. Some erystals 
had large quantities of silicon and alumi- 
num with small amounts of these other 
elements, again compatible with a silicate 
mineral. 

Case 3.—A 27-year-old man had a small 
cutaneous nodule over his left upper, outer 
eyelid. This gradually enlarged during a 


Anatomic Location of 69 Repor:ed 
Cases of Subcutaneous Silica 
Granuloma 


No. of References 


Head and neck 37 
Trunk 


Extremities 23 2,10,11.14, 
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Fig 1.—Case 1. Multiple epithelioid granu- 
lomas surrounded by dense bands of col- 
lagen. Some nerves are entrapped in the 
granulomatous reaction (AFIP Neg 79- 
13350; hematoxylin-eosin, x 100). 
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Fig 2.—Case 2. Left; Crystal with sharply angulated borders (AFIP 
Neg 79-11914-6; scanning electron micrograph, original magnifi- 
cation x 10,300). Right, Energy dispersive analysis of x-ray 
printout of crystal disclosing peak representing pure silicon (AFIP 
Neg 79-11914-3). 
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Fig 3.—Case 1. Left, Globoid crystal with smooth contours (AFIP 
Neg 79-11914-4; scanning electron micrograph, original magnifi- 
cation x 10,500). Right, Energy dispersive analysis of x-ray 
printout showing two peaks. Left one represents aluminum and 
right one, silicon (AFIP Neg 79-11914-1). 
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Fig.4.—Case 2. Left, Clinical appearance 
depicts grayish-white nodule on left lower 
eyelid (AFIP Neg 79-:4988). Right, Bare 
epithelioid granulomas surrounded by 
thick bands o! collagenous tissue (AFIP 
Neg 79-13355; hematoxylin-eosin, 
x 160). 








Fig 5.—Case 2. Left, Epithelioid granulomas with occasional multinucleated giant cells 
(AFIP Neg 79-13353; hematoxylin-eosin, x 160). Right, Same field as depicted in Fig 5, 
left, showing several large, birefringent crystals (AFIP Neg 79-13354; polarized light, 


x 160). 


three-month period and was excised. The 
histologic diagnosis was tuberculoid granu- 
lomatous reaction. Two months after the 
excision, another lesion developed in the 
Same area, became painful, and was 
excised. 

Microscopically, both lesions showed nu- 
merous confluent epithetioid granulomas 
separated by areas of mild fibrosis, fre- 
quent multinucleated giant cells, and scat- 
tered birefringent crystals (Fig 7). Focal 
areas of necrosis were present in the origi- 
nal biopsy specimen. The irregularly 
shaped crystals ranged between 1 and 25 
um in diameter and were located within the 
epithelioid granulomas as well as in the 
necfotic areas. The EDXA of the crystals, 
performed on the second tissue specimen, 
defnenstrated the presence of silicon only 
(Fig 8). The lack of other elements, coupled 
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with the morphologic appearance of the 
crystals, indicates that they are probably 
glacial sand. 

After the histologic diagnosis, the 
patient was thoroughly questioned regard- 
ing previous trauma. Although he could not 
recall a specific event, he stated that minor 
lacerations were common in his job. 

Case 4.—A 48-year-old woman had a 
mass on her left lower eyelid. Twenty-years 
earlier, she had fallen and broken her 
glasses and sustained a laceration im this 
area. The mass was completely excised. No 
recurrences developed during a seven-year 
follow-up period. The histologic diagnosis 
was foreign-body granuloma. Microscopi- 
cally and analytically, this case elosely 
resembled case 2. 

Case 5.—A 30-year-old man had had an 
unchanging "right orbital cyst” since child- 


hood. The mass was excised and histologi- 
cally diagnosed as fibrous tissue with 
granulomateus inflammation. No further 
history or follow-up was available. Micro- 
scopically and analytically, this case was 
similar to case 3. 

Case 6.—A 23-year-old woman had exci- 
sion of a lesion in the eyebrow. No further 
history or fellow-up was available. Histo- 
logically and chemically, this case was sim- 
ilar to case 2. 

Case 7.—A 52-year-old woman had bilat- 
eral epiphora with dacryocystitis for one 
year. She also had “sarcoid on the face.” 
The lacrimal sac was excised. Further clin- 
ical history, follow-up, or histologic review 
of the facial lesions could not be obtained. 
Microscopically and analytically, this case 
resembled case 2. 

COMMENT 

Silicon is a nonmetallic element 
with an atomic number of 14. It is the 
second most common element by 
weight in the earth’s crust. In nature 
it occurs only in the combined form. 
Silica is silicon dioxide. Its crystalline 
forms are quartz, the earth’s most 
common mineral, tridymite, and cris- 
tobalite, which are less common forms 
of silica. Its amorphous form is opal. 
Sand and granite are composed pri- 
marly of quartz. Glass, slate, mica, 
flint, gravel, cement, brick, and asbes- 
tos contain large amounts of silicon 
combined witk other elements. 

The interval between silica implan- 
tation in tissues and granuloma for- 
mation may range from weeks up to 
59 years.*^* The average interval is 17 
years. Because of this long latent peri- 
od, many minor cutaneous lacerations 
with implantations of silica and sili- 
cates may be forgotten by the patient. 
Most authors recommend complete 
excision of silica granulomas*'' be- 
cause of frequent recurrences after 
partial removal of the lesion. Several 
cases with extensive cutaneous im- 
plantation have been successfully 
treated with oral steroids,’ and cases 
with spontanecus regression of the 
granuloma have been reported.” 

Microscopically, silica produces a 
number of changes in tissues. Most 
cases showed confluent and noncon- 
fluent epithelioid tubercles, birefrin- 
gent foreign bodies, multinucleated 
foreign-body-type giant cells, and 
dense collagen bundles. Asteroid 
bodies and foci of necrosis are un- 
usual, but they have been described.*:* 
Weiss et al'* reported a group of his- 
tiocytie granulomas caused by silica 
involving the abdominal and inguinal 
regions and histologically resembling 
fibrous histiocytema. The lesions con- 
tained sheets ef histiocytes inter- 
spersed with a variable amount of 
collagen. 
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Electron microscopic studies of ex- 
perimentally induced lesions disclose 
that siliea is rapidly ingested by mac- 
rophages and enclosed within phago- 
somes. Lysosomes adhere to the silica- 
containing phagosomes. But the silica, 
rather than being dissolved, is be- 
lieved to be released free into the 
cytoplasm. This is followed by organ- 
elle swelling, cell death, and extracel- 
lular release of silica. New macro- 
phages ingest the silica, the cycle is 
repeated, and fibrosis ensues.***° 
Furthermore, it has been reported 
that intradermal injection of large 
quartz particles (80 to 280 um) resulted 
in no tissue response, that interme- 
diate sizes (0.5 to 25 um) produced 
epithelioid tubercles, and that ultra- 
small particles of colloidal silica (0.015 
um) caused a perivascular macro- 
phagic response with fibrosis and epi- 
thelioid granulomas.?*?*-* 

There are a number of ways to 
determine the composition of crystal- 
line foreign bodies. These include 
chemical, spectroscopic, or colorimet- 
rie analysis, refractive index determi- 
nation, examination with polarized 
light, microincineration, x-ray dif- 
fraction, and EDXA. Chemical analy- 
sis, microincineration, and x-ray dif- 
fraction are of little value in accurate 
characterization of the material when 
only a few crystals are present. Since 
the dermis normally contains a small 
amount of silicon, neither spectroscop- 
ie nor colorimetric analysis is specific 
for the identification of implanted 
material.** Refractive index determi- 
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Fig 7.—Case 3. Left, Confluent epithelioid granulomas 
infiltrates (AFIP Neg 79-13348; hematoxylin-eosin, x 140). Right, Same field st owing 
several birefringent irregularly shaped crystals (AFIP Neg 79-13349; polarized light, 
x 140). 


nation is tedious for analysis of bire- 
fringent crystals. Because many other 
foreign materials are anisotropic, 
birefringence under polarized light 
even after ineineration is not specific 
for silica. With SEM, imdividual erys- 
tals in tissue specimens can be quickly 
detected and clearly magnified from 
ten to 40,000 times. The EDXA is 
capable of rapidly revealing the ele- 
mental composition of crystalline 
structures. Unstained sections 
mounted on glass slides, however, are 
unsuitable for study beeause of the 
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Fig 6.—Case 2. Left, Crystal with 
ill-defined polyhedral outline and 
ragged borders (AFIP Neg 79- 
12735; scanning electron micro- 
graph, original magnification 
x 3,560). Right, Energy disper- 
sive analysis of x-ray printou: of 
crystal disclosing peak that rep- 
resents pure silicon (AFIP Neg 
79-12738). 





with scattered lymphocytic 


numerous elements present in glass, 
including silicon. 

The diagnosis of silica subcutaneous 
granuloma is often difficult. Foreign- 
body granuloma was the initial histo- 
logie diagnosis in only two of our 
cases. Excluding infectious diseases, 
there are many other causes of cuta- 
neous epithelioid granulomas. These 
include sareoidosis and a number of 
foreign-body granulomas caused.by 
starch, cotton, silica and silicates, tale, 
and beryllium. Each may prodce,epi- 
thelioid tubercles, giant cells, and 
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variable amounts of fibrous tissue. 
Crystals may be observed in sarcoid 
granulomas. They are located in giant 
cells, epithelioid cells, Schaumann 
bodies, and free in extracellular 
spaces. They vary from 1 to 20 um in 
diameter and are«composed of calcium 
oxalate and carbonate apatite.'*2»» 
Hamazaki-Wesenberg bodies may 
also be found in sarcoidosis.*2 They are 
spindle-shaped  struetures ranging 
from 1 to 15 um that stain positive 
with the acid-fast and PAS methods. 
In addition, they are noncrystalline 
and nonanisetropic. 
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Both starch and cotton may produce 
foreign-body granulomas and may 
also contaminate tissue sections on 
slides. Starch granules show a Maltese 
cross appearance and stain positive 
for carbohydrate. Cotton is polychro- 
matic and brightly birefringent under 
polarized light. As a contaminant, it is 
usually present as long fibers gener- 
ally above or beyond the tissue 
plane. 

Tale and most beryllium compounds 
are anisotropic, and each may require 
long intervals before producing epi- 
thelioid granulomas.* Tale is usually 
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Fig 8.—Case 3. Left, Elongated, 
irregularly shaped Crystal bulg- 
ing from underlying tissues 
(AFIP Neg 79-14987-1: scanning 
electron micregraph, original 
magnification Xx 9,900). Right, 
Energy dispersive analysis of 
x-ray printout cf crystal display- 
ing peak representing silicon in 
its pure form (AFIP Neg 79- 
14987-2). 
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ing internal organs (lung, liver, etc) 
are observed commonly in drug 
addicts. Beryllium compound is gener- 
ally limited to beryllium ore workers 
or to those whe have had contact with 
old fluorescent light bulbs or who have 
chronic pulmonary beryllium granulo- 
matosis.*° 
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In Vivo Photomicrography of the Crystalline Lens 


e We describe a technique and appara- 
tus for observing and photographing the 
crystalline lens in vivo and in the enu- 
cleated eye. Magnifications of x25 to 
x100 are easily obtainable on the film 
plane. The method is suitable for diagnos- 
tic observation and clinical research on 
cataract formation and prevention in 
humans, as well as for animal experimen- 
tation studies. 

(Arch Ophthalmol 1981;99:688-690) 


he clinical specular microscope”? 

has been used for the examination 
and analysis of the corneal endothe- 
lium. Specular microscopic techniques 
also ean be used to study other ocular 
tissues? This article describes an 
advance in instrumentation that al- 
lows high-magnification in vivo obser- 
vation and photomicrography not only 
of the cornea but also of the anterior 
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and posterior lens capsules of the 
human crystalline lens, as well as 
refractive structures within the lens. 
In addition, the instrumentation 
method accurately ^ measures the 
thickness of the cornea, the depth of 
the anterior chamber, and the antero- 
posterior dimension of the crystalline 
lens. 


MATERIALS AND METHODS 


The instrument used consisted of a spe- 
cular microscope (Bio-Optics LSM 2000B) 
with a special long-working distance objec- 
tive lens that was designed to our specifi- 
cations (Bio-Optics W10x, NA 0.25). The 
techniques used to obtain the photographs 
were similar to those used for corneal 
endothelial photography." The digital 
pachymeter, supplied with the specular 
microscope, was modified so as to display 
three digits instead of the original two 
digits. The digital pachymeter of the spe- 
cular microscope reads directly in micro- 
meters when the standard W20 x lens (Bio- 
Optics W20 x, NA 0.38) was used. With the 
W10x lens (Bio-Opties W10x, NA 0.25), 
we determined that the three-digit pa- 
chymeter reading multiplied by a calibra- 
tion factor of 38.5 provided the correspond- 
ing thickness in mierometers. The calibra- 


tion factor was determined by reading the 
apparent thickness of the same hard con- 
tact lens with each objective lens. This 
factor was taken as the appar: nt thickness 
obtained using the W20x lers divided by 
the apparent thickness obtai ed wita the 
W10x lens. Design improvenents to the 
pachymeter are currently beir g made that 
should allow direct readings »f the ocular 
dimensions with the use ot the W10x 
objective lens to an accuracy of 2 um. , 

In use, the pachymeter ws set tc zero 
when focusing on the corn al epithelial 
surface. The instrument ther was focused 
onto the corneal endothelirm, and the 
pachymeter reading, multiplied by the cal- 
ibration factor of 38.5, gave the cerneal 
thickness. The pachymeter readings, when 
focused on the anterior lens c=psule surface 
and the posterior lens capsule surface, sim- 
ilarly yielded the distances >f thes» sur- 
faces from the anterior comeal surface. 
From the readings, the arteroposterior 
axial dimension of the crystalline lens was 
determined, as well as the aaterior cham- 
ber depth and the corneal th ckness. 

Photomicrographs were taken of four 
normal human volunteers awd four young 
albino rabbits. The eyes of these rabbits 
were subsequently enuclea-ed, and pho- 
tomicrographs of the lens were obtained at 
different times after enucleation. The eyes 


Fig 1.—Eye of normal 20-year-old man: A, corneal endcthelium; B, 
anterior lens surface showing surface structure and ens fibers; 
and C, posterior lens surface ( x 50). 
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Fig 2.—Lens fiber patterns: A, eye of 45-year-old an, and B, dye 
of young rabbit ( x 50). 
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wai? 


were placed in blood serum that was taken 
from each rabbit and stored in the refrig- 
erator between the periods of photomicro- 
graphy. 


RESULTS 


Figure 1 shows a series of photomi- 
crographs that were taken from the 
éye of a 20-year-old man. Figure 1, A, 
shows the appearance of the corneal 
endethelium, Fig 1, B, shows the 
antemor lens capsule, and Fig 1, C, 
shows the surface of the lens capsule 
at the posterior pole. These photomi- 
erographs were taken with a magnifi- 
cation of X50 on the film plane. Fig- 
ure 2 shows typical lens fiber stria- 
tions that were observed in humans 
and rabbits. Figure 2, A, was taken 
from the eye of a 45-year-old man, and 
Fig 2, B, was taken from the eye of a 
young rabbit. In both photomicro- 
graphs, we note the appearance of an 





Fig 3.—Lens fibers leading into Y suture (arrow) in eye of young 


rabbit ( x 50). 





array of linear striations aeross the 
width of the photographs. These stria- 
tions are regular and closely spaced in 
the young rabbit and less regular and 
more widely spaced in the humans. 
The striations typically show a spac- 
ing of 8 + 2 um for the four humans 
whose eyes were photographed and a 
spacing of 4.5 + 0.5 um for the rabbit 
eyes. Figure 3 shows a photomicro- 
graph that was taken from a freshly 
enucleated rabbit eye. Figure 3 shows 
the Y suture running diagonally 
across the field of view (indicated by 
the arrow). We note here that the 
array of striations appear to fold into 
the Y suture. These striations come 
into focus slightly posterior to the best 
focus for the anterior lens capsule 
surface. We think that the striations 
observed in the photomicrographs are 
the elongated lens cells or lens fibers. 
From photomicrographs of an enu- 


(X 125). 


cleated rabbit eye, we have measured 
the spacing of these striations to be 
approximately 4.5 um in the region of 
the Y suture, and this spacing 
increases te approximately 6 um at the 
periphery of the lens. These measure- 
ments of the spacing between these 
striations agree, for humans, with val- 
ues quoted m the literature on the 
width of the lens fiber cells in the 
cortical region of the erystalline lens.' 
The values that we found for the 
spacing of these striations in the rab- 
bit lens are approximately half the 
values that we found quoted in the 
literature for the width of lens fiber 
cells.’ 

Figure 4 shəws an enucleated rabbit 
lens that was taken at a magnification 
of X125 on the film plane. In Fig 4, we 
note the individual eells of the lens 
epithelium near the anterior surface 
and also the appearance of deeper 





Fig 4.—Epithelial cells and folds (arrow) in eye of young rabbit 





Fig 5.—Appearance of epithelial cell surface folds: A, eye of 24-year-old woman, and B. eye of young rabbit ( x 50). 





Fig 6.—Epithelial cel! patterns in eye of 25-year-old man ( x 50). 


Ed 


* Fig 7.—Appearance of Y suture (arrow) in eye of young rabbit. 
» *Photomscrograph was taken outside s 


( x 50). 
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Fig 8.—Lens abnormality (arrows) at posterior lens surface in eye of normal 24-year-old 


woman: A, slightly anterior to posterior surface, and B, at posterior surface ( x 50). 


Measurements of Ocular Dimensions 
With Use of Pachymeter in Four Human Volunteers 


Corneal 
Subject/Age, yr Eye Thickness, mm 


1/24 OS 0.50 
OD 0.48 


2/46 OS 0.52 
OD 0.54 

3/41 0.48 
0.50 

4/20 0.54 
0.54 


folds or "grooves" that surround 
groups of epithelial cells (indicated by 
the arrow). The dimensions of the cells 
range from 15 to 20 um in diameter. 
The dimensions of the regions 
bounded by these folds range from 30 
to 60 um in diameter. Figure 5 shows 
the appearance of these folds in a 
human eye and an eye of a living 
rabbit; each photomicrograph was 
taken at a magnification of x50. 
Figure 6 shows a photomicrograph 
of a human eye that was taken at a 
magnification of x50, demonstrating 
the appearance of epithelial cells 
slightly below the anterior lens cap- 
sule surface. The cells are best seen in 
the left part of Fig 6. The dimensions 
of these cells are also of the order of 15 


Figure 7 shows the Y suture of the 
lens of the enucleated eye of a rabbit 
(indicated by the arrow). This photo- 
micrograph was taken from a region 
outside the specular reflection region. 
Since it is not in the specular reflec- 
tion region, the lens fibers are not 
seen although the structure of the Y 
suture is more prominent. The magni- 


1. Laing RA, Sandstrom MM, Leibowitz HM: 
In vivo photomicrography of the corneal endothe- 
lium. Arch Ophthalmol 93:143-145, 1975. 

2. Laing RA, Sandstrom MM, Leibowitz HM: 
Changes in the corneal endothelium as a function 
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Chamber Depth, mm 





Anteroposterior 
Lens Thickness, mm 


3.0 3.9 
2.9 3.9 
3.1 45 
3.4 4.3 
3.2 4.4 
3.2 4.6 
3.0 4.0 
3.1 4.1 


Anterior 


fieation was X50 on the film plane. 

Figure 8 shows the posterior pole of 
a human eye, demonstrating a lens 
defect (indicated by the arrows). Fig- 
ure 8, A, shows a region that is slightly 
anterior to the region in Fig 8, B. The 
defect in Fig 8, A, is slightly out of 
focus but we note the appearance of 
the lens fibers anterior to the posteri- 
or lens capsule surface. This defect 
also was subsequently observed under 
slitlamp examination. 

The Table is à summary of the 
results of the distance measurements 
that were made with the pachymeter 
on the thickness of the various ocular 
regions on each eye of the four human 
volunteers. The results from the rab- 
bit eyes showed an average corneal 
thickness of 0.45 + 0.04 mm, an ante- 
rior chamber depth of 2.00 + 0.04 mm, 
and an anteroposterior axial thick- 
ness of 8.50 + 0.04 mm. The measure- 
ments of the rabbit lens and anterior 
chamber dimensions were taken from 
stationary enucleated eyes, which 
accounts for the increased accuracy of 
these measurements as compared 
with the variability of the measure- 


References 


of age. Exp Eye Res 22:587-594, 1976. 

3. Laing RA: Specular microscopy of the cor- 
nea, in Zadunaisky JA, Davson HH (eds): Recent 
Progress in Eye Research. New York, Academic 
Press Inc, 1980, vol 3. 


ments that were obtained from the 
human volunteers whose eyes were 
not stationary. The variability of the 
measurements in the Table was 
approximately 0.15 mm; this was due 
mainly to the operator’s ability to 
focus on the various ocular surfaces. 
With improvements in the pachyme- 
ter, the variability is expected to be 
reduced. 


COMMENT 


In the young normal human eye, the 
crystalline lens is transparent ard has 
a regular structure. The instrumenta- 
tion and method described in this arti- 
cle allow the morphologic structures of 
the crystalline lens to be studied in 
vivo at high magnification. In the 
normal transparent lens, the surface 
structure of the anterior and posterior 
capsule can easily be seen, along with 
the array of the lens fibers. Lens 
epithelial cells and, if present, folds in 
the cells patterns also can be observed 
(Fig 5). Lens abnormalities or defects, 
such as those illustrated in Fig 8, can 
be observed. The axial lens thickness, 
lens fiber spacing, anterior chamber 
depth, and corneal thickness can be 
readily measured. 

Cataract formation, either as a 
result of trauma or normal aging, 
alters the regular structure of the lens 
and reduces its transparency. The 
instrumentation described in this arti- 
cle should allow, for the first time to 
our knowledge, high-magnifica-ion in 
vivo observations and measurements 
of structural changes that occur in 
cataract formation. 


This study was supported in part by research 
grants EY-01990 and EY-01227 from the Nation- 
al Eye Institute, National Institutes of Health. 


4. Wolff E: Anatomy of the Eye and Orbit, ed T= 
Philadelphia, WB Saunders Co, 1976. »à 

5. Prince JH: The Rabbit in Eye Research. 
Springfield, Ill, Charles C Thomas Publisher, 
1964. 
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Burning, scratching, smarting dry 
eye. Its the most common external 
ecular disease of elderly people, 
especially women? And symptoms 
become particularly troublesome 
toward the end of the day? 

That's when Lacri-Lube sterile 
ophthalmie ointment begins its work. 
Instilled just before your patient goes 
to sleep, Lacri-Lube provides overnight 
comfort and protection. No bothersome 
cry eye symptoms in the morning. 

And Lacri-Lube is non-medicated. 
The possibility of drug-induced 
irritation is virtually eliminated. 


Lacri-Lube offers nighttime lubri- 
cation and protection for your patients 
with dry eye. 

Its also helpful for your contact lens 
wearers with “overwear syndrome" or 
those patients with corneal erosion. 

Lacri-Lube makes up for the 
lack of tears. 


Pharmaceuticals, Inc., Irvine, CA 92713 


REFERENCES 

1. Theodore, E.B. External eye problems in the elderly. 
Geriatrics, April 1975, pp. 69-80. 
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first Vforstvadj [ME, fr]: 
preceding all others in time, 
or order... 


Webster's New World Dictionary of the American Language 


Choyce Mark VIII only from Coburn 


To order or for additional 
information, call toll free 
(800) 237-5906 

In Florida call collect 
(813) 443-2606 

Telex: 80-3860 

Cobum Professional 
Products Division 

1375 S. Fort Harrison 
Clearwater, FL 33516 


Caution: Investigational Device; Limited by Federal (USA) law to Investigational use only. 





BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 4, 1981 


Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Medical Center 

University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and Immunology, Pathology, Physiology, Biochemistry, Embryology and 
Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmology, Fluorescein Angiography, Optics and Theory of 
Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, P. Egbert, A. Flach, M. Hall, 
J. Hetherington, Jr., S. Kramer, M. Marmor, D. Michaels, R. O'Connor, G. Paris, H. Schatz, A. Scctt, R. Shaffer, R. 
Sogg, W. Stewart, F. Thygeson and many others on the faculty of 6). 


Tuition is $900.00. For further information and application forms, please write to J. W. Bettman, M.D., Division of 
Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 


Automatic Tangent $creen 


A time-saving, low-cost addition to your practice 


e Automatic random e Test progress | 
pattern stimulus monitoring and l 
presentation with retest simplified results l 
capability. readout. l 

| 
| 


I Piellie send information on the Automatic Tangent Screen 








e Adjustabie stimulus Microcomputer 
intensity, curation and controlled for patient- 
interval. administered 

examination. 
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THE MIAMI COURSE IN PHACOEMULSIFICATION 


Sponsored By: 
MIAMI EYE FOUNDATION 


in cooperation with . 
BASCOM PALMER EYE INSTITUTE 
University of Miami School of Medicine 
MIAMI DADE COMMUNITY COLLEGE 


and 
ST. FRANCIS HOSPITAL 
MAY 8-9-10, 1981 


Faculty 
Henry M. Clayman, M.D. Norman S. Jaffe, M.D. 
Mark S. Jaffe, M.D. Manus Kraft, M.D. 
Lyle Moses, MD 


COURSE DIRECTOR: 
HENRY M. CLAYMAN, M.D. 


course includes 
practical labs for phaco (Cavitron) 
observation of live surgery 
interworkings of phaco machine 
indications, contraindications, complications 
implant labs 
extracapsular cataract surgery 


Registration: 

Lyn Johnson 

Miami Eye Foundation 

1680 Michigan Avenue-Suite 1104 
Miami Beach, Florida 33139 
U.S.A. 


Tuition $1000 
Checks Payable to Miami Eye Foundation 
TEL: (305)532-1758 > 


Calendar of Events 


1981 ‘ 


April 


Pediatric Ophthalmology and Strabismus, Min- 
neapalis, Apr! 13-14. 

Semina on Anterior Segment Disease and 
Jules Stein Lecture, UCLA, April 23-24. 

Congress on Cataract Surgery, Metropolitan 
Eve amd Ear Hospital, Atianta, April 24-26. 

The Eye in Family Medicine, University of South 
Carolima, Columbia, April 25. 

Wes: Virginia Academy of Ophthalmology and 
Otolaryngology, White Sulphur Springs, WVa, 
April 25-29. 


May 


Indirect Gphthatmoscopy and Peripheral Reti- 
nal Disorders, Mount Sinai School of Medi- 
cine, New York, May 1-2. 

Contact Lens Conference, Four Seasons York- 
ville, Toronto, May 1-2. i 

Virginia Society c* Ophthalmology and Otolar- 
yngology, Virginia Beach, May 6-7. 

Symposium on the Eye ir Systemic Disorders, 
Univers@y of Pennsylvania. Scheie Eye Insti- 
tute. Phiadelphia, May 7-9. 

lowa Eye Association Meeting, lowa City, May 
7-9. 

American Association for Pediatric Ophthalmol- 
ogy and Strabismus, Orlando, Fla, May 7-10. 

Modern Cencepts in Refraction, Hyatt on Union 
Square, San Francisco, May 8-9. 

Glaucoma Syndromes, annual review by the 
Mayo Clinic, Rochester, Minn, May 8-9. 

Neuroradiotogy and Radiology of the Orbit, 
Essex House, New York, May 9-13. 

French Opmthalmological Society, Paris, May 
10-14. 

Congress o' the Pan-American Society of Oph- 
thalmolocy, Acapulco, Mexico, May 10-15. 
Society for Clinical Trials, San Francisco, May 

11-13. 

A Clinical Day on Cataract Surgery and Correc- 
tion of Aohakia, New Hyde Park, NY, May 
13. 

Practical Aspects ofOffice Neuro-ophthalmolo- 
gy, Milton S. Hershey Medical Center, Her- 
shey, Pa, May 15. 

Seminar of Refractive Surgery, Mercy-Baptist 
Eye Foundation, S! Louis, May 17. 

International Symposium on Intraocular Tu- 
mors, Schwerin, German Democratic Repub- 
lic, May 17-20. 

Retina and Witreous Course, Hospital Militar, 
Bogotá, Co'ombia, May 19-21 


June 


Annual Cengress of the Ophthalmological Soci- 
ety of South Africa, Sun City, Republic of 
South Africa, June 2-5. 

International Echography Course, Vienna, June 
2-6. 

Yale Alumni Meeting, 
June 5. 

International Congress of Neuregenetics and 
Neuro-ophthalmology, Zurich, Switzerland, 
June 9-12. 

World Congress of Ergophthalmology, Istanbul, 
Turkey, June 14-18. 

Second Interna*ional Cataract Conference, Flor- 
ence, Italy, June 17-20. 

Cuyent Concerts in Glaucoma and Neuro-oph- 

Imology, Devers Eye Clinic and University 
f Oregon, Pcrtland, June 18-2C. 

Micrásurgical Workshep, lowa City, June 

Rr. o 


New Haven, Conn, 
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July 


Diagnosis and Management of Retinal Vascular 
| Macular Disorders, Big Sky, Mont, July 
12-17. 


August 
International Symposium on Orbital Disorders, 
Amsterdam, Aug 31-Sept 2. 
Functional Basis of Ocular Motility Disorders, 


Wenner-Gren Center, Stockholm, Aug 3i- 
Sept 3. 


September 


International Strabismus Symposium, lowa City, 
Sept 17-19. 


October 


International Conference on Myopia, San Fran- 
cisco, Oct 28-30. 


November 


American Academy of Ophthalmology, Atlanta, 
Nov 1-5. 


December 


Echography Course, lowa City, Dec 1-5 


News and Comment 


Sixth International Congress.—The 
sixth International Congress of Neu- 
rogeneties and Neuro-ophthalmology 
will be held June 9-12, 1981, in Zurich, 
Switzerland. The topies include the 
following clinical genetic and ophthal- 
mologic aspects of dystrophia myoton- 
ica, spinocerebellar heredoataxias, 
neurolipidoses, Waardenburg-Klein 
syndrome, general neuro-ophthalmol- 
ogy, and brain research in conneetion 
with neuro-ophthalmology. 

For further information, write to 
Prof A. Huber, Stadelhoferstrasse 42, 
Zurich CH-8001, Switzerland; or Prof 
D. Klein, Bd des Tranchées, 48, 
Geneva CH-1206, Switzerland. 


Congress.—The next congress of the 
Ophthalmological Society of South 
Africa will be held June 2-5, 1981, at 
Sun City, South Africa. For further 
information, contact the Organizing 
Secretary, 7th Floor, Tower Hill, 
Kotze St, Johannesburg, South Afri- 
ca. 


Course on Indirect Ophthalmoscopy 
and Periphery Retinal Disorders.— The 
Mount Sinai School of Medicine, New 
York, will hold a course on indirect 
ophthalmoscopy and peripheral reti- 
nal disorders, May 1-2, 1981. The guest 
speaker will be Dr Morton Rosenthal. 






The director of the course is Dr Keith 
M. Zinn. 

For further information, contact 
Director, Page and William Black 


Postgraduate Scheol of Medicine, 
Mount Sinai School of Medicine, 1 
Gustave L. Levy Pl, New York, NY 
10029. 


Course and Workshop.—The annual 
course and workshop on standardized 
echography ef the eye, orbit, and peri- 
orbital lesion will be held at the Uni- 
versity of lowa, lowa City, December 
1-5, 1981. For further information, 
contact the course director, Dr Karl 
Ossoinig, Department of Ophthalmol- 
ogy, University of Iowa Hospitals, 
Iowa City, LA 52242. 


Election Outcome.—At the annual 
meeting of the Joint Commission on 
Allied Health Personnel in Ophthal- 
melogy, Dr Peter Y. Evans was re- 
elected president. Dr Bernard R. Blais 
is vice-president; Dr Robert L. Stamp- 
er, secretary; Dr R. Linsy Farris, trea- 
surer; and Dr Thomas J. Kirby, imme- 
diate past-president. 

The untimely death of the former 
executive vice-president, Dr Robert 
Hugh Monahan, is noted. Dr Monahan 
died on Nov 30, 1980, after a long 
illness. 


Microsurgical Workshop.—A micro- 
surgical workshop covering limba! and 
pars plana membranectomy, lensecto- 
my, and vitrectomy will be held at the 
University of Iowa, Jume 25-27, 1981. 
The faculty will include Drs Gary 
Abrahms, Steven Charles, and Walter 
Stark, as well as faculty members 
from the Department of Ophthalmolo- 
gy. For further information, contact 
Dr Thomas A. Weingeist, University 
Hospitals, Iowa City, IA 52242. 


Seminar on Office Neuro-ophthalmol- 
ogy.—A seminar entitled “Practical 
Aspeets of Office Neuro-ophthalmelo- 
gy” will be held at Pennsylvania State 
University College of Medicine, Her- 
shey, May 15, 1981. 

For further information, contact 
Department 4004, Continuing Educa- 
tion, Milton S. Hershey Medical Cen- 
ter, Hershey, PA 17033. 


Symposium.—An international sym- 
posium on ophthalmic genetics will be 
held in Jerusalem, Sept 20-23, 1981. 
For further information, contact Dr 
Donald Bergsma, Department of Oph- 
thalmology, University of Kentucky 
School of Medicine, Lexington, KY 
40506. 
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Playing Cards for the Partially 
Sighted 


To the Editor.—Playing cards of 
superior legibility, helpful to the par- 
tially sighted, have been designed and 
printed by Melissa Duffner and me. 
The cards are of standard size, 
57 x 90 mm (24 x 3% in). The faces 
of the usual 52-card deck are divided 
into upper and lower halves. The 
alphanumerals of maximum size are 
imprinted on the upper halves of the 
cards and the suit symbols, square, 
triangle, diamond, and circle (indicat- 
ing, respectively, clubs, spades, dia- 
monds, and hearts), are on the lower 
halves. Warm red and black on a white 
background are the colors. These cards 
are legible when visual acuity is as low 
as 20/800. They may be obtained from 
Duffner and Sutton, Low Vision 
Clinie, Department of Ophthalmology, 
Truman Medical Center, Kansas City, 
MO 64108. 

RICHARD L. SUTTON, JR, MD 

Leawood, Kan 


Timolol and Glaucoma 


To the Editor.—There is increasing 
evidence of systemic side effects sec- 
ondary to topical ocular administra- 
tion of timolol maleate for the treat- 
ment of glaucoma.'* These systemic 
side effects are essentially the same 
as those seen from systemically 
administered f-blockers.* Topical ocu- 
lar timolol in oceasional persons pro- 
duces plasma drug concentrations suf- 
ficient to cause systemic B-adrenocep- 
tor blocking effects. This may result 
from a seemingly low ocular dose 
because the expected 75% reduction 
from oral timolol for "first-pass" 
hepatic metabolism does not occur. 
With topical ocular administration of 
timolol, about 80% of the eyedrop is 
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absorbed from the nasal mucosa and 
enters almost directly into the vascu- 
lar system.' The potential for in- 
creased systemic side effects from 
timolol is increased in the elderly, who 
often have lax distensible conjunctival 
fornices that permit greater retention 
of topical ocularly administered 
drugs.’ 

During the past two years, 140 cases 
of patients with adverse cardiovascu- 
lar or cerebrovascular episcdes, attrib- 
uted by the reporting ophthalmolo- 
gists to timolol administration, were 
reported to the National Registry of 
Drug Induced Ocular Side Effects. 
These cases accounted for 18% of our 
adverse timolol reports. The primary 
side effects correlated with dimin- 
ished cerebral blood fiow, including 
transient loss of consciousness, light 
headedness or “feeling faint,” mental 
confusion, and disorientation. Veri- 
fied cerebral vascular accidents were 
reported in 16 patients. Some of these 
patients already had evidence of cere- 
bral vascular insufficiency including 
carotid artery disease For such 
patients, a drug that can decrease the 
pulse rate and blood pressure would 
normally be avoided by -nternists. In 
such cases, if a topical ocular B-blocker 
was prescribed by their ophthalmolo- 
gists and therapeutic bleod levels of a 
B-blocker occurred, this eould possibly 
precipitate an adverse cerebral vascu- 
lar response. After receiving topical 
timolol, if symptoms suggestive of 
reduced cerebral blood fow are noted, 
an alternative form of therapy should 
be considered. Most patients seem to 
tolerate topical B-blockers well, but 
some additional cardievascular con- 
traindications other than those pre- 
viously mentioned do apply. These, as 
reviewed by Burggraf and Munt, 
include decompensated cardiac fail- 


ure, first-degree heart block with a 
PR-segment interval greater than 
0.24 s, second- or third-degree heart 
block, or sinus bradycardia with fewer 
than 55 beats per minute. The liberal 
ordering of ECGs in candidates for 
B-blocker glaucoma therapy may 
screen out many of these patients who 
are susceptible to adverse cardiovas- 
cular effects. 

Although a casual relationship be- 
tween vascular effects and timolol 
administration is unproved and, 
hence, speculative, the temporal coin- 
cidence was sufficient in the minds of 
the referring opthalmologists to justi- 
fy reporting to the National Registry. 
Even so, the National Registry is only 
a collecting system, and incidence 
studies will be necessary to prove this 
association. The National Registry of 
Drug Induced Ocular Side Effects is 
grateful for the support it has 
received from the ophthalmic commu- 
nity and appreciates continued sub- 
mission of cases of suspected drug 
side effects. 

E. MICHAEL VAN BUSKIRK, MD 
FREDERICK T. FRAUNFELDER, MD 
Portland, Ore 
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Pars Planitis—A Demyelinating 
Disease? 


To the Editor.—Pars planitis is a form 


.of anterior uveitis, the cause of which 


is not known. In a few patients, neu- 
rologie disorders resembling multiple 
sclerosis develop, and this frequency 
has been estimated at between 1% to 
16%.'* Since a variety of CSF bio- 
markers-including myelin basic pro- 
tein and oligoelonal banding—are of- 
ten used to assist in the diagnosis of 
multiple sclerosis, the association be- 
tween pars pianitis and multiple scle- 
rosis. (MS), or other neuroimmunologic 
disorders, might be pursued by mea- 
suring biomarkers in the CSF of 
selected patients with pars planitis. 


Report of a Case.—A 28-year-old woman 
was in good health until June 1978, when 
she noted a scotema in the left visual field. 
Complete loss ef visual acuity followed 
within two months and bilateral scotomata 
during the following year. Visual acuity in 
September 1978 was 20/200 bilaterally. 
Funduscopie examination showed cystoid 
Spaces in the maculae, and a fluorescein 
sodium angiogram showed disc edema with 
leakage of fluerescein into the vitreous 
cavity without cystoid macular edema. 
Methylprednisoiene acetate injected into 
the Tenon capsule failed to induce a 
response. Cryotherapy resulted in a tempo- 
rary improvement in November 1979. 

In early 1980, 2 sudden decrease in visual 
acuity of 4/200 developed OU. Fluorescein 
angiography demonstrated marked peri- 
phlebitis extending posteriorly to involve 
the paramacular vessels. High doses of 
prednisone given for systemic effect failed 
to provide any improvement. 

Findings of the general physical exami- 
nation were normal. A computed tomogra- 
phic sean of the brain was normal. Lumbar 
puncture yielded clear CSF with a normal 
opening pressure. Three lymphocytes were 
noted. The glucose level was 63 mg/dL, and 
the protein leve! was 26 mg/dL. Results of 
tests for myelin basic protein (performed 
by Steven Cohen, PhD, The Johns Hopkins 
University) were negative. Oligoclonal 
bands were prominently demonstrated in 
the CSF (Benjamin Gerson, MD, New 
England Deaconess Hospital, Boston). The 
total CSF IgG value was 2.6 mg/dL, or 
10.3% of total CSF (normal, < 15% of total 
protein). Results of serum protein electro- 
phoresis and quantitative immunoglobulin 
were normal. HLA typing demonstrated 
the presence of the A3 and the absence of 
the B7 locus (A3 and B7 are more common 
in MS). Visual evoked potentials demon- 
strated normal latencies OU. 


Comment.—This patient with pars 
planitis demonstrated a progressive 
course with notable loss of visual acui- 
ty. There was no clinical evidence of 
"MSe Myelin basic protein, which is 
di ly increased only during acute 
episoces of MS, was not found. How- 
ever, oligoclonal bands were demon- 
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strated in the CSF—the hallmark of an 
autoimmune process. These findings 
suggest that pars planitis may repre- 
sent a first "episode" of an immuno- 
logic disorder within the CNS, per- 
haps similar to MS or Behcet's syn- 
drome. To assess further the potential 
relationship of these entities, we 
encourage the measurement of CSF 
biomarkers of demyelination and au- 
toimmune processes in similar pa- 
tients with pars planitis. 

MICHAEL J. NISSENBLATT, MD 

LEO MASCIULLI, MD 

Davip L. YARIAN, MD 

RoGER Duvoisin, MD 

Piscataway, NJ 


1. Breger BC, Leopold IH: The incidence of 
uveitis in multiple sclerosis. Am J Ophthalmol 
1966;62:540-545. 

2. Giles CL: Peripheral uveitis in patients with 
multiple sclerosis. Am J Ophthalmol 1970;70:17- 
19. 


3. Jersild C, Hansen GS, Svejgaard A, et al: 
Histocompatibility determinants in multiple scle- 
rosis with special reference to clinica! course. 
Lancet 1913;2:1221-1225. 

4. Olsson JE, Nilsson K: Gamma globulin of 
CSF and serum in multiple sclerosis: Isoelectric 
focusing on polyacrylamide gel and agar gel 
electrophoresis. Neurology 1979;29:1383-1391. 


Epithelial Ingrowth 


To the Editor.—Zavala and Binder are 
to be congratulated for their fine 
specular micrographs of epithelial 
ingrowth in the November ARCHIVES 
(1980;98:2007-2014). However, their 
analysis of ingrowth histopathologic 
characteristics seems equivocal and is 
thus confusing. Many experiments, 
including their own,' have indicated 
that epithelium will not grow over 
normal endothelium because of con- 
tact inhibition. Yet the authors state: 
“Although the endothelial cells 
seemed slightly attenuated in thick- 
ness, their general overall ultrastruc- 
ture seemed normal until they were 
approached by the leading edge of the 
ingrowth. The cell immediately adja- 
cent to the ingrowth seemed normal.” 
No attempt is made in the article to 
resolve this contradiction. 

There is convincing clinica! evi- 
dence that epithelial ingrowth occurs 
only in areas of absent or previously 
damaged endothelium. The epithe- 
lium does not invade the anterior 
chamber after filtration surgery, be- 
cause the endothelial margin remains 
normal. In nine cases, reported by the 
Wilmer Institute, Baltimore, of epi- 
thelial ingrowth after intracapsular 
cataract extraction, all nine involved 
the upper one third of the cornea. It is 
probable that the rate of epithelial 
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ingrowth slowed or halted when 
encountering endothelium not dam- 
aged by the previous surgery. Epithe- 
lial downgrowth after keratoprosthe- 
sis remains within a 2- or 3-mm radius 
of the prosthesis in the central cor- 
nea? At the University of Florida, 
Gainesville, I have recently seen a 
patient with epithelial ingrowth after 
penetrating keratoplasty. The invad- 
ing epithelium circled the entire kera- 
toplasty wound margin but did not 
advance more than 2.0 mm into the 
donor butten. Normal transplanted 
endothelium in the center thus 
stopped epithelial ingrowth; trauma- 
tized endothelium at the margins had 
lost the property of contact inhibition 
and was destroyed by the epithe- 
lium. 

Is the endethelium shown in the 
micrographs truly normal? An amor- 
phous collagenous material separating 
the endothelium from  Descemet's 
membrane is shown in Fig 9 on page 
2013 of their article. The corneal "en- 
dothelium" is not a true endothelium 
but is actually a mesothelium, derived 
from mesoderm. As such, it has the 
fibroblastie property of secreting nor- 
mal connective tissue to form Desce- 
met's membrane, or abnormal collage- 
nous fibrils and filaments that consti- 
tute the guttata of Fuchs's dystrophy 
and the pre-Descemet's membrane of 
posterior polymorphous dystrophy. Of 
particular interest is the finding that 
the pathologic warts of cornea guttata 
contain 1,000-A periodicity basement 
membrane material that is similar to 
the fetal portion of Descemet’s mem- 
brane.‘ This indicates a return of com- 
promised endethelial cells to "fetal- 
like" activities. Perhaps the injured 
endothelial eells also dedifferentiate 
in the factors that maintain contact 
inhibition, thus allowing epithelial cell 
overgrowth. Cenversely, it may be the 
loss of endothelial contact to mature 
Descemet’s membrane from trauma- 
induced hypersecretion of the amor- 
phous collagen material that leads to 
the loss of contact inhibition. 

These possibilities warrant a closer 
look at the internal and external mor- 
phologic characteristics of the "nor- 
mal” endothelial cells at the edge of 
active epithelial ingrowth. 

Linas A. Siprys, MD 
Gainesville, Fla 


l. Zavala EY, Akers PH, Binder PS: Correla- 
tive microscopy ef in vitro epithelial-endothelial 
cell contact inhibizion during epithelial down- 
growth, abstracted. J Ultrastruct Res 
1979;68:363. 

2. Stark WJ, Michels RG, Maumenee AE, et al: 
Surgical management of epithelial ingrowth. Am 
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J Ophthalmol 1978;85:772-780. 

3. Ferry AP, Gordon BL: Epithelialization of 
the anterior chamber: A complication of prostho- 
keratoplasty. Arch Ophthalmol 1974;91:281-284. 

4, Fine BS, Yanoff M: Ocular Histology, ed 2. 
New York, Harper & Row Publishers Ine, 1979, 
p 183. 


In Reply.—The major question raised 
by Sidrys is one that interests us and 
others. Why does epithelium not 
migrate into the anterior chamber 
through a purposeful wound (filtering 
procedure) and yet tend to grow re- 
lentlessly over the internal ocular 
structures in cases of epithelial 
ingrowth? Most cases of epithelial 
ingrowth occur after a complicated 
procedure with focal trauma to the 
corneal endothelium. Research using 
an organ culture model has demon- 
strated that epithelium is contact 
inhibited by normal endothelium.'* In 
our case report with the specular 
mieroscope, we verified an endothelial 
cell population of 600/sq mm whose 
cells were grossly enlarged, although 
maintaining "normal" hexagonal ap- 
pearance. With the scanning electron 
microscope (SEM), these enlarged 
cells with stretched intercellular 
bridges were also noted adjacent to 
the edge of the epithelial ingrowth. It 
is obvious that the corneal endothe- 
lium in this patient had previously 
been traumatized, and, after cellular 
redistribution, enlarged and reas- 
sumed a "normal" hexagonal appear- 
ance. The endothelial cells at the 
transmission electron microscopic lev- 
el contained normal cytoplasmic struc- 
tures, but they were lengthened and 
decreased in thickness, reflecting the 
enlarged cells seen at the specular 
microscopic and SEM level. As Sidrys 
| points out, these cells are not normal 
but have enlarged to replace those 
cells lost at surgery. 

The finding of enlarged endothe- 
lium in the face of active epithelial 
ingrowth leads us to suspect that the 
ingrowing epithelium was not contact 
inhibited because the underlying en- 
dothelium had been damaged. Based 
on our study, once an ingrowth 
becomes advanced, it is not contact 
inhibited by enlarged or previously 
damaged endothelium. 

The most logical explanation for the 
focal downgrowth of epithelium after 
a keratoprosthesis' or corneal trans- 
plant ean be explained by the source 
of the epithelium. In most cases of 
epithelial ingrowth, the evidence is 
strong that the source is the conjuncti- 
val epithelium, whereas, in the case of 
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prosthokeratoplasty or cerneal trans- 
plant ingrowth, the source of the 
ingrowth is eorneal epithelium, whose 
potential for intraocular growth is 
limited.' 

Based on our case report and pre- 
vious laboratory evidence, we suggest 
that conjunctival epithelium will not 
be contact inhibited by damaged cor- 
neal endothelium. To minimize the 
chance for epithelial ingrowth, there- 
fore, the surgeon must avoid trauma- 
tizing the tissues and maintain a 
wound free of epithelium, while pro- 
ducing complete wound closure. 

EDWARD Y. ZAVALA 
PERRY S. BINDER, MD 
San Diego 


1. Yanoff M, Cameron JD: Human cornea 
organ culture: Epithelial-endethelial interac- 
tions. Invest Ophthalmol Vis Set 1977;16:269- 
273. 

2. Zavala EY, Akers PH, Binder PS: Correla- 
tive microscopy of in vitro epithelial-endothelial 
cell contact inhibition during epithelial down- 
growth, abstracted. J Ultrastruct Res 
1979;68:363. 

3. Ferry AP, Gordon BL: Epithelialization of 
the anterior chamber: A complication of prostho- 
keratoplasty. Arch Ophthalmol 1974;91:281-284. 

4. Hilding AC: Comparative behavior of respi- 
ratory, conjunctival and corneal epithelium in the 
anterior chamber of cats and dogs. Am J Oph- 
thalmol 1960;50:276-290. 


Fluorescein Angiography in Eyes 
With Elevated Intraocular Pressure 


To the Editor.—I would like to respond 
to the article entitled “Age, Increased 
Ocular and Blood Pressures, and Reti- 
nal and Dise Fluorescein Angiogram" 
in the November ARCHIVES (1980; 
98:1980-1986) by Schwartz and 
Kern. 

The comparative study of fluores- 
cein angiography in normal, ocular 
hypertensive, and glaucomatous eyes 
may certainly be important in improv- 
ing our early recognition of glaucoma- 
tous optic neuropathy. This most 
recent article confirms earlier obser- 
vations and demonstrates delayed flu- 
orescence in retinal vasculature of 
eyes with elevated intraocular pres- 
sure. As the authors have suggested, 
this may represent delayed filling of 
the retinal vasculature in eyes with 
decreased perfusion pressure. 

However, to suggest that such 
observations indicate a deficit in the 
autoregulation of retinal arterial cir- 
culation is not entirely censistent with 
the data presented. As the authors 
admit, their technique does not quan- 
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titate fluorescein density and, conse- 
quently, it makes no estimate of vol- 
ume flow through the retinal arterial 
circulation. Instead, their measure- 
ments indicate a decreased rate of: 
flow through the retinal circulation. 
In fact, their data could be thought to 
demonstrate autoregulation 'of the 
retinal cireulation in response to the 
decreased perfusion pressure. In eyes 
with elevated IOP, reduced arteriove- 
nous resistance by dilation of vascular 
cross section would be anticipated to 
cause a delay in retinal transit time. 
However, blood volume flow might 
remain consistent. It would seem’ that 
volume flow through the retina would 
be most closely correlated with nutri- 
tional requirements of perfused tis- 
sue. 

However, these observations of re- 
duced rate of flow through the retinal 
vasculature may indicate that the 
autoregulatory capacity of this circu- 
latory bed has been stressed bv the 
elevation in IOP and may have 
decreased reserve should further em- 
barrassment of vascular perfusion to 
the eye occur. 

RONALD L. Rapius, MD 
Milwaukee 


In Reply.—Concerning the response of 
Dr Radius to our article, we have 
noted that in patients with ocular 
hypertension, the rate of fluorescein 
filling of the retinal arteries during 
the fluorescein angiograms is less 
than in normal subjects. Also, the ret- 
inal arteries of glaucomatous eyes 
took a longer time to fill with fluores- 
cein than normal eyes, as measured by 
peak time minus first appearance 
time of the fluorescein in the retinal 
arteries. 

We suggested that this indicated a 
deficit in autoregulation of the retinal 
arterial circulation related to in- 
creased IOP. Radius is correct in that 
we did not measure volume of blood 
volume flow through the retinal arte- 
rial circulation, which we had indi- 
cated in our article. Therefore, we do 
not mean to imply that autoregulation 
defined as flow in relation to volume 
of blood could be impaired. However, 
since we did observe a decrease in the 
rate of filling and an increase in the 
time to fill the retinal arterial cireula- 
tion, we believe that this may certain- 
ly indicate a pathophysiologic re- 
sponse of the retinal arterial circula- 
tion in relation to increased IOP. 

BERNARD SCHWARTZ, MD, PHD 


Boston 
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| Pump. This unitfeatures total suc- 

NEW DIMEN SION S tion control—selection as to de- 

: INTRAOCUL AR gree of suction pressure—instant 
for | 


on-off footpedal control—an au- 


dible alarm when collection bot- 
| tle nears capacity. 


With the Keeler/ SITE System The Keeler/SITE system may be 


expanded as desired with a coor- 
dinated system of microsurgical 
pics, fiber-lites and accessories. 





The Keeler/SITE system, de- | The Keeler/SITE is the most flexi- 


signed for anterior and posterior | ble system available . . . meets For further details on the Keeler/ 
ineraccular microsurgery, now of- | individual preferences . . com- SITE system andany of its specific 
fers che surgeon new and exclu- pliments surgical dexterity , . . 
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sive, motorized microscissors. | increases procedural capability. helok. 


Likethe end and side cutters, the 
motərized mechanism allows the | Included as accessory equipment 
surgeon complete control without | is the Keeler/SITE Aspiration 
the hand motion required to oper- 
ate manual scissors. Combined 
with end, and side cutters, the 
mic roscisscrs bring greater dimen- 
sion to intraocular micro-surgery. 
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Have you broken the habit | 
of prescribing the expensive brand of 
Pilocarpine? 


Habits are being broken everyday. 

Many ophthalmologists have broken the expensive lsopto® Carpine 
(pilocarpine HCl) prescribing habit and now prescribe Pilocar® (pilocarpine 
HCl). Have you? Breaking this habit could result in substantial savings for 
your patients. 

For example, you may be able to save your patients up to 40% on every 
new and refill prescription when you specify Pilocar® Twin Pack vs 
Isopto Carpine. This savings, on a yearly basis, could be equivalent to a 
free office visit for your patients. And , when you consider that both Pilocar 
ophthalmic solution and the “Isopto” brand have the same active ingredient, 
why should your patients have to pay more? 

Now is the time to break the habit of prescribing the expensive brand of 
pilocarpine. Prescribe Pilocar. Your patients could receive a financial reward 
of 4096 savings on every prescription. 


PILOCAR 


(pilocarpine HCl) 
Every Rx is like writing your patient a check. 


d 
Gopervision 


CooperVision Pharmaceuticals inc. 
PO. Box 367 
San German, Puerto Rico 00753 USA 


INDICATIONS: For use as a miotic in the treatment of chronic (open angle) glaucoma. May be used to lower intraocular pressure prior to surgery for acute glaucoma. Also indicated to m 
the effects of mydriatics following surgery or ophthalmoscopic examination. CONTRAINDICATIONS: Hypersensitivity to any of the components. ADVERSE REACTIONS: Slight ciliary spazmfWwith 
temporary reduction in visual acuity. Sensitization of the lids or conjunctiva may occur. DOSAGE AND ADMINISTRATION: The initial dose is one or two drops. This may be repeate to six 
times daily. The frequency of instillation and the concentration of PILOCAR are determined by the severity of the glaucoma and miotic response of the patient. Sterile solutions «re available in 
concentrations of 0.5%, 1%, 2%, 3%, 4%, and 6% Pilocarpine HCl. During acute phases, the miotic must be instilled into the unaffected eye to prevent an attack of angie closure 
glaucoma, HOW SUPPLIED: Pilocar Twin Pack each containing 2-15 ml plastic squeeze dropper tip bottles; Pilocar single 15 ml plastic squeeze dropper tip bottles. 


© CooperVision Pharmaceuticals Inc. 1980 9/80 80-5-0418 R. 








is a proven, precision instrument for assessment 

of retinal visual acuity before cataract surgery. 
Easily mounted on any Slit Lamp 900, the Viso- 
meter projects a fringe pattern on the retina. 
Distance of the fringes is continuously variable over 
a visual acuity range from 0 to 2.5, (0 to 50/20) 

in a selection of four different azimuth fringe 
pcsitions. The instrument provides direct reading 

of retinal visual acuity. 

Even with serious media turbidity, a prognosis can 
be made of post-operative visual acuity. 

Cantact us for information on this reasonably priced 
Visometer and a free copy of the papers «Apparatus 
for the measurement of retinal visual acuity by 
moiré fringes» by W. Lotmar and «Retinal Visual 
acuity in Cetaractous Eyes» by Hans Goldmann. 





Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201)445-1110 
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The Dallas Eye Institute 


Announces 


IOL Sessions with 
JERALD L. TENNANT, M.D. 


Spring & Summer Schedule A full day of videotapes, films, 
Eehrüary. tu qus eae sete 17 live surgery, anesthesiology, 
March S MP eec Pach ie A PEE M S. 10 complication management, 
VARESE” AFON REI rr. 21 question and answer session. 


Registration: Merrilyn Smith 
Dallas Eye Institute 
101 N. Zang Boulevard 
Dallas, TX 75208 
214/943-2469 



































DIRECTOR 
OPHTHALMOLOGICAL RESEARCH 


Responsibilities include establishment of a research labo- 
ratory in the Department of Ophthalmology at the Univer- 
sity of Cincinnati; development of a research training 
program for both M.D.’s and Ph.D.’s; recruitment of 
additional basic scientists as space and funds become 
available and the research program develops; ceoperation 
in clinical research; teaching appropriate basic sciences to 
ophthalmologists in training. 

Qualifications include the Ph.D. degree; an established 
record of scientific productivity; peer acceptance as 
demonstrated by previously and currently held grants and 
by publications in referred journals; an interest in teaching 
and collaboration with clinicians; and credentials which 
would permit appointment as Associate Professor. The 
applicant should have an interest in either vitreo-retinal 
physiology, neuro-physiology of the visual system, or some 
aspect of the cornea. 

Substantial start-up funds are available. 

Interested applicants should submit their curriculum vitae, 
bibliography, and three supporting letters to: Joe: G. Sacks, 
M.D., Professor and Director, Department of Opathalmolo- 
gy, University of Cincinnati Medical Center, 231 Bethes 
Avenue, Room 6004, Cincinnati, Ohio 45267. s 
The University of Cincinnati is an Equal Opportunity. Affismative 
Action employer. 




















TWELFTH CORNEAL 
RESEARCH CONFERENCE 
BOSTON 
MASSACHUSETTS 


SEPTEMBER 18-19, 1981 


SPONSORED BY THE EYE RESEARCH INSTITUTE OF 
RETINA FOUNDATION AND THE MASSACHUSETTS 
EYE AND EAR INFIRMARY 






Registration and payment of the $50.00 registration 
fee in advance is necessary for each participant. 
Please make checks payable to the Cornea Conference 
and remit by August 1. Those wishing to present 
papers should submit an 150-word abstract by June l 
to: 


Richard A. Thoft, M.D. 
Retina Foundation 
20 Staniford Street 
Boston, Mass. 02114 
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Immunologic Diseases cf the Mucous Mem- 
branes: Pathology, Diagnosis and Treatment, 
edited by/G. Richard O'Connor, MD, 163 pp, with 
illus, $2950, Néw York, Masson Publishing USA 
Inc, 198C. 

This book is the product of a unique 
symposum on the immunology of 
mucous membranes, which convened 
at Lake Tahoe, Nev, in September 
1979 under the sponsorship of the Alta 
California Eye Research Foundation. 
‘In essence, it is a eollection of 18 
well-written and weil-referenced arti- 
cles that bring the reader up to date 
on this important continuing frontier 
in ocular immunology. 

As one would expect from a text 
authored for the most part by ophthal- 
mologists, the mucosal surface that 
receives the most attention is the con- 
junctiva. One major objective of this 
symposium was to get input from 
other specialties on the immunology 
of mucous membranes. For example, 
Daniels’ article eoncerring bullous dis- 
eases of the mouth complements the 
conjunctival-oriented papers of Fried- 
laender, Franklin, and Rice to put 


. cicatricial pemphigoid into total per- 


spective. 

Four of the papers address them- 
selves to specifie aspects of micro- 
bial—mueous membrane relationships. 
The contributors, Caldwell, Oh, O'Con- 
nor, and Okumoto, in their respective 
articles, cover enlightening concepts 
of Chlamydia, herpes simplex, toxo- 
plasmosis, and normal flora interac- 
tions with mucosal surfaces. 

The papers by Tomasi, Franklin, 
Hall, and Pribmow are devoted to the 
subject af IgA. Colleetively the three 
papers lend considerable insight into 
the workings of this immunoglobulin 
and its proteases in mucosal disease 
and defense. 

Two papers deal specifically with 
the treatment of immunologically 
linked mucosa! disorders. Smolin pro- 
vides a lucid overview of various ther- 
apeutic agents and their application in 
modulating local ocular immunity. 
Thygesor and Ostler discuss their 
experience with immunotherapy in 
treating staphylococcal hypersensitiv- 
ity disorders of the eonjunctiva and 
cornea. They highlight the potential 
for Staphylococeus toxoid and staph- 
age lysate treatment of these intract- 


ably diseases. 
( equally informative topics of 
distigssion include lysozyme by Rotkis; 
‘@f eosinophils, basophils, and 
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mast cells in conjunctival immunopa- 
thology by Friedlaender, West, and 
Cyr; conjunctiva-associated lymphoid 
tissue (CALT) by Chandler and Axel- 
rod; Mooren's uleer by Tabbara; sur- 
face coats of the conjunctiva and cor- 
nea by Dawson, Tongi, Lauricella, and 
Nichols; and drug-induced cicatriza- 
tion of the conjunctiva by Ostler, Oku- 
moto, Daniels, and Conant. 

Dr O’Connor should be congratu- 
lated for filling an important void in 
the literature of ocular immunology. 
This textbook offers the latest ad- 
vances in research and understanding 
of this complex tissue and its disease 
processes. I hope that this is but the 
first of many collaborations. 

DaviD M. MEISLER, MD 
Iowa City 


Neuro-ophthalmology: Volume X, in memory 
of Dr Frank B. Walsh, edited by Joel S. Glaser, 
242 pp, 118 illus, $45, St Louis, CV Mosby Co, 
1980. 


This is a collection of 18 articles 
dedicated to Dr Frank B. Walsh. Four 
articles discuss Dr Walsh and his con- 
tributions to medicine. One article 
deals with Harvey Cushing. These 
chapters should be read by all. The 
remaining articles are scientific con- 
tributions. A few of them have been 
published eslewhere in different 
forms. The rest contribute little that 
is new. 

TERRY A. Cox, MD 
Iowa City 


Perimetry: Principles, Technique, and Inter- 
pretation, by Carl Ellenberger, Jr, MD, 124 pp, 
with illus, $12, New York, Raven Press, 1980. 


The practicing ophthalmologist 
knows visual fields are a crucial diag- 
nostie tool, yet he often finds himself 
in a quandary about visual field test- 
ing. Suppose he has not given the 
matter much thought in the last five 
years. He is really a little ashamed 
that he is still getting along with a 
self-recording tangent screen. His 
present perimetrist was taught by the 
previous perimetrist, who was taught 
by her predecessor. 

Should he buy a Goldmann, Marco, 
or Topcon, or should he invest in an 
automatic screening device or, per- 
haps, a full-scale computerized perim- 
eter? It is at this point, when he is 
flirting with the idea of investing tens 
of thousands of dollars in office equip- 
ment, that he should consider the 


alternative: if visual! fields are all that 
important, »erhaps he should learn 
something about perimetry himself 
before decid ng. 

This book is his starting place. He 
should buy one copy for his perime- 
trist and one for himself. He will find 
it is a short, well-illustrated book, 
smoothly written, that introduces the 
subject gently and soon makes him 
comfortable with both the principles 
and the preblems. 

If a neurologist can teach himself 
enough about perimetry to write a 
beok like this, then an ophthalmolo- 
gist should zt least be able te read, 
understand, end apply it to the care of 
his patients. 

The only way for the ophthalmolo- 
gists to have good perimetry in his 
office is to understand something 
about perimetry. He must work at it 
and teach his perimetrist well. There 
is no machine available that ean do all 
this for him. A good perimetrist has 
more “software” in his head than the 
next ten years worth of computerized 
perimeters will have in theirs. My 
recommendation to the ophthalmolo- 
gist is that he prepare himsel? with 
this book, take a course in perimetry 
at the academy this fall, and buy a 
good projection perimeter for his 
office. Then he should do visual fields 
himself for a while if possible, before 
passing the jcb on to his technician. 

H. STANLEY THOMPSON, MD 
Iowa City 


Neuro-ophthalmology: Volume 1/1980, a se- 
ries of critical surveys of the internationai litera- 
ture, edited by S. bessell and J. T. W. van Dalen, 
400 pp, with ilius, $68, Amsterdam, Excerpta 
Mecica, 1980. 

For those physicians faced with the 
chaice between seeing patients and 
reading all day, Neurc-ophthalmology: 
Volume 1/1980 is a welcome addition 
to the literature. This book contains a 
series of 26 articles that review recent 
work in this discipline. Each review 
was written by an authority im the 
subject covered, and the coverage is 
nearly compreaensive. The bibliogra- 
phies are extensive. The material is 
about as current as it can be in this 
format, and the editers plan future 
volumes at 18-month intervals. 

Several chapters are outstanding. 
The series of articles on the ocular 
motor system is superb. The chapter 
on contrast sersitivity is an excellent 
clinical introduction to this topic. 
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However, some articles in the book are 
poorly written; some subjects (eg, 
evoked responses and  computer- 
assisted perimetry) are incompletely 
covered; and typographical errors are 
too frequent. 

This volume is highly recommended 
for all physicians interested in neuro- 
ophthalmology. It is not an introduc- 
tory text, but it serves as a valuable 
supplement to the standard neuro- 
ophthalmic textbooks. 

TERRY A. Cox, MD 
Iowa City 


Cataract Surgery and Its Complications, ed 3, 
by Norman S. Jaffe, 611 pp, 1,283 illus, $69.50, 
St Louis, CV Mosby Co, 1981. 

This is the third edition of what has 
become the reference book on cataract 
operations and their complications. 
The fact that, in such a short time, 
three editions have appeared speaks 
for the value and importance of this 
book. Dr Jaffe concentrates on the 
various complications of cataract op- 
erations and discusses them in detail 
and in depth. The indications for an 
operation are presented in the chap- 
ter, while the various surgical tech- 
niques are discussed in the first part 
of the book. One contribution on pha- 
koemulsifieation is by Dr Charles D. 
Kelman and one chapter on keratomi- 
leusis and keratophakia is by Dr Jose 
I. Barraquer. 

This book has become the standard 
work on cataract operations and has 
replaced the old book by Kirby. It is 
deservedly extremely popular, and no 
ophthalmologist who does or expects 
to perform cataract extractions can do 
without it. 

FREDERICK C. BLopI, MD 
Iowa City 


Tumors of the Ocular Adnexa and Orbit, 
edited by Albert Hornblass, MD, 336 pp, 608 illus, 
$62.50, St Louis, CV Mosby Co, 1979. 

This book presents the transactions 
of a symposium conducted in October 
1977 at Lenox Hill Hospital in New 
York City. There are 30 contributors, 
with the majority of them being from 
the East Coast and many from New 
York City. The asset of this book is 
that a number of the contributors are 
not ophthalmologists, but are from 
other specialties such as radiology, 
radiotherapy, plastic surgery, otolar- 
yngology, neurosurgery, dermatology, 
and anesthesiology. These partici- 
pants add a great deal to the value of 
the book and especially to the discus- 
sions following each chapter. They 
bring a somewhat unorthodox and fre- 
quently controversial aspect to the 
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diagnosis and management of orbital 
and lid tumors. While ophthalmolo- 
gists frequently will disagree with 
their approach, nevertheless, it is 
interesting to hear another side. 

The ophthalmic contributions vary 
in quality. A number of the chapters 
are excellent summary statements, 
while others are too short to be of 
much value. Some of the articles on 
diagnostic methods for orbital tumors 
have, in the meantime, become obso- 
lete. 

Nevertheless, this book gives a good 
overall view of the problems one may 
encounter in diagnosing and manag- 
ing adnexal tumors of the eye. 

FREDERICK C. BLODI, MD 
Iowa City 


Vitreous Surgery, by Ronald G. Michels, 462 
pp, 972 illus, $65, St Louis, CV Mosby Co, 
1981. 


The term "vitreous surgery" encom- 
passes a wide range of limbal and pars 
plana microsurgical procedures in ad- 
dition to removal of the vitreous. 
Among these are lensectomy (or len- 
tectomy), removal of secondary pupil- 
lary membranes, and management of 
complicated retinal detachments to 
name just a few. Altheugh modern 
vitrectomy has existed for less than a 
decade, it has become an established 
mode of treatment of a large number 
of ocular conditions, including many 
that were previously considered inop- 
erable and blinding disorders. 

Vitreous surgery is one of the most 
interesting and technically demand- 
ing subspecialties in ophthalmology. 
Dr Michels has succeeded in authoring 
a beautifully illustrated and carefully 
written textbook that will be a land- 
mark in ophthalmic surgery. The vol- 
ume consists of eight chapters. The 
first chapter reviews embryology, 
anatomy, biochemistry, and the path- 
ophysiology of the vitreous. The sec- 
ond and third chapters describe the 
historic developments and instrumen- 
tation required for vitreous surgery. 
The core of the book deals with the 
preoperative evaluation, the surgical 
objectives and techniques, as well as 
the indications and results of vitrecto- 
my. The author recognizes that not all 
the concepts and methods within the 
text will endure the test of time; how- 
ever, each aspect of his presentation is 
accurately and objectively described 
and referenced. The final chapters 
deal with postoperative treatment 
and complications and asummary and 
perspective of what problems lie 
ahead. 

The artists, Timothy Hengst and 





Gary Lees, are to be commended for 
the outstanding job they did in illus- 
trating the text. A majority of the 972 
illustrations in this volume are draw- 


ings. The information they convey has’ 


much greater impact than could have 
been achieved with photographs. 
This book is clearly and concisely 
written. It is essential reading for 
those interested in the new and excit- 
ing advances of vitreous surgery. 
THOMAS A. WEINGEIST MD 
Iowa City 


Symposium on Uveal Melanomas, Documenta 
Ophthalmologica proceedings series 24, adited 
by A. Hamburg, 124 pp, with illus, $31.50, The 
Hague, Dr W Junk, 1980. 

A special issue of the Documenta 
Ophthalmologica is dedicated to a 
symposium on uveal melanomas that 
was conducted in Utrecht, the Nether- 
lands, in 1979 on the occasion of the 
presentation of the Snellen Mecal to 
Dr Willem A. Manschot of Rotterdam, 
the Netherlands. Most of these contri- 
butions also have been published in 
other publications, but it is nize to 
have them in an anthology. The con- 
troversy between Lorenz E. Zimmer- 
man, MD, and Ian W. McLean, MD, on 
one side, and Manschot and Hennie 
van Peperzeel, MD, on the other, 
makes fascinating reading. The Zim- 
merman-McLean point of view is 
based on the Donders lecture given by 
Dr Zimmerman in 1978 and published 
in the American Journal of Opathal- 
mology (1978;87:741-760). The Man- 
schot-Van Peperzeel theory on the 
natural history of uveal melaromas 
was published in the ARCHIVES 
(1980;98:71-77). The discussion follow- 
ing the two presentations was guided 
by Prof G. Meyer-Schwickerath of 
Essen, West Germany, and elucidates 
the two different points of view. 

Among the other contributions is a 
presentation by P. A. MacFaul, FRCS, 
of London (part of this was presented 
at the Cambridge symposium in 1978 
and was published in the Transac- 
tions of the Ophthalmological Society 
of the United Kingdom |1971;€1:421- 
421]) on the place of radiotherapy in 
the treatment of uveal melanoma. 
This large series is based on Stallard's 
pool of patients and makes sobering 
reading, indeed, for anybody who is 
enthusiastic about this type of radio- 
therapy. I enjoyed reading the case by 
Hamburg in which a waxing and wan- 
ing retinoschisis over a choroidal 
melanoma simulated progression ®nd 
regression of the tumor. 

FREDERICK C. uit 
Iowa City ^ 
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Hypnosis in Ophthalmology, by George E. 
Morgan, MD, 106 pp, $25, New York, Aescula- 
pius Publishing Co, 1980. 


The author has for many years giv- 


. en a course at the academy on hypno- 


L] 


sis in ophthalmologic practice and sur- 
gery. On the basis of his experience, 
he has now published a monograph 
that should*help many physicians deal 
with various patients. The first chap- 
ter contains a delightful short history 
on hypnosis in medicine. The author 
then goes on to present the various 
applications of this method in ophthal- 
mic practice. The degree of hypnosis 
varees a great deal and most of it is 
actually a good method to achieve 
complete relaxation, but it can extend 
into a deep trance. 

This is an interesting topic and 
should be useful to the practicing oph- 
thalmologist. 

FREDERICK C. BLopI, MD 
Iowa City 


Retinal Detachment Surgery, by A. H. Chig- 
nell, 166 pp, with illus, New York, Springer- 
Verlag, 1980. 

This book is an account of the 
author's evaluation and management 
of retinal detachment, aimed at the 
ophthalmologist in training and the 
general ophthalmologist with more 
than a passing interest in this subject. 
The work reflects the experiences, 
observations, and surgieal techniques 
of the author and is not intended to 
serve aS a comprehensive text on the 
subject of retinal detachment surgery. 
Rather, this book is best viewed as an 
outline of lecture notes, comple- 
mented with a good working bibliog- 
raphy at the conclusion of each of the 
five chapters. Once these limitations 
are accepted by the reader, the book 
becomes a fascinating and informa- 
tive introduction to the topic of retinal 
detachment surgery. 

The first chapter entitled "The Pro- 
duction, Characteristies and Methods 
of Examining Retinal Detachment" 
deals with the pathophysiology of the 
normal peripheral retinal anatomy. 
The second chapter, "Preoperative 
Examination," combines an economic 
presentation of examining techniques 
with interesting digressions into such 
varied areas as the configuration of 
the detachment, location of holes, 
choroidal detachments, long-standing 
detaehments, peripheral retinal de- 
generations, vitreous pathologic con- 
ditions, periretinal membranes, and 


men of various types of 
d 1 
th 


ehments. This chapter emphasizes 
findings of the preoperative 
examiMion more than the technique 
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of the examination itself. 

Chapter 3, “Preoperative Planning 
of Operation,” begins with a brief 
discussion of the preoperative medical 
treatment of the patient with a 
detachment followed by various surgi- 
cal principles, including methods of 
producing chorioretinal adhesion, 
scleral buckle selection, encirelement, 
drainage vs nondrainage, intraocular 
injections, and indications for prophy- 
lactic surgery. The reader learns of 
the author’s preference for nondrain- 
age procedures and silicone sponge 
exoplants, although other surgical 
approaches are presented in situations 
in which nondrainage is unsuitable. 
Unfortunately, little mention is made 
of techniques not favored by the 
author. Nevertheless, this chapter is 
worthwhile reading and contains 
many insights and clinical “pearls.” 

Chapter 4 is a step-by-step account 
of the surgical technique deseribed in 
part in the previous chapter. Common 
intraoperative complications and 
problems and their management are 
dealt with lucidly. The final chapter 
deals with postoperative management 
and complications. Early patient mo- 
bilization is stressed, and early as well 
as late postoperative complications 
are enumerated. 

Although this volume is at times 
limited in its scope and is frequently 
unorganized, it can be recommended 
highly because of the wealth of clinical 
information contained within. 

MANFRED A. VON FRICKEN, MD 
Fairfax, Va 


Handbook of Ophthalmology for Developing 
Countries, ed 2, by Geoffrey G. Bisley, 154 pp, 
with illus, $13.95, New York, Oxford University 
Press, 1981. 

This is the second edition of an 
excellent contribution by an ophthal- 
mologist who has worked for more 
than 25 years in Kenya. He has also 
had experience in Uganda and is now 
associated with the St John Ophthal- 
mic Hospital in Jerusalem. 

Though the book is not immediately 
applicable to American ophthalmolo- 
gy, it makes fascinating reading. For 
example, it is interesting that the 
author, with his rich experience in 
Africa, has never seen a uveal melano- 
ma nor multiple sclerosis in one of the 
native patients. Tropical diseases af- 
fecting the eye are discussed in detail 
and illustrated carefully. This holds 
true especially for onchocerciasis, 
leprosy, and trachoma. An interesting 
discussion is contributed by Dr D. 
Gibbs on Luapula disease, which is a 
type of keratomalacia occurring in 
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Zambia. The book is full of "little 


gems" such as the Nairobi eye, which 
is an East African linear, red weal 
(whiplash dermatitis) produced by 
contact with the body fluids of -the 
blister beetle. 

The book contains a number of 
introductory chapters to basic oph- 
thalmology that would be useful to the 
nonophthalmologist and ophthalmic 
technician. It describes how to orga- 
mize eye camps, prepare simple opera- 
tions, and make eyedrops. 

For developing countries, this must 
certainly be a jewel of a book about 
eye diseases. 

FREDERICK C. BLopi, MD 
Iowa City 


Handbook of Cryosurgery, edited by Richard 
J. Ablin, 428 pp, with illus, New York, Marcel 
Dekker Inc, 1980. 


This book is an excellent review of 
the rapidly developing field of cryo- 
surgery. It covers the uses of eryosur- 
gery in human as well as veterinary 
medicine. 

The book begins with a historical 
review, and a particularly outstanding 
section deals with the biophysics of 
cryosurgery, including the cellular, 
extracellular, and tissue changes at 
various temperatures. The anatomical 
changes occurring at various tempera- 
tures and several ways of monitoring 
the depth and extent of the cryolesion 
are discussed. 

A chapter on tie immunologic 
implications of cryosurgery repre- 
sents perhaps the most interesting 
development in this field. Several 
studies have suggested that cryosur- 
gery creates an antigenic stimulus 
capable of generating a specific 
immunologic response against autolo- 
gous antigens of frczen tissue. Fur- 
ther investigation in this area is cer- 
tainly indicated. 

Of particular interest to the oph- 
thalmologist is a chapter by Dr Zacar- 
ian on benign and malignant cuta- 
neous lesions and a chapter by Drs 
Fraunfelder and Chappell on the cryo- 
therapy for external ocular and peri- 
ocular diseases. In these two chapters, 
the extensive work of these experts in 
cryosurgery as well as their indica- 
tions, contraindicaticns, and results 
are presented. 

The rest of the book is devoted to 
the use of cryosurge-y in other spe- 
cialties, including veterinary medi- 
cine. 

The introduetory chapters and those 
by Drs Zacarian and Fraunfelder are 
highly recommended to ophthalmolo- 
gists who would like to use cryosurgi- 
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al treatment of diseases of the eye- 


lids. Drs Zacarian and Fraunfelder are 
extremely knowledgeable about the 
biomechanies, appropriate application 
techniques, and limitations of cryosur- 
gery. Their results with this type of 
treatment of eyelid tumors are prom- 
ising. In our hospital, we see some 
unfortunate and disastrous results 
from physicians with little experience 
using what seems to be a simple tech- 
nique. I implore those physicians 
interested in cryosurgery to become 
familiar with this technique before 
using it for potentially lethal condi- 
tions such as eyelid malignant neo- 
plasms. 

This book is highly recommended 
for ophthalmologists presently using 
cryosurgery or for those interested in 
learning about cryosurgery for the 
management of selected eyelid le- 
sions. 

RICHARD L. ANDERSON, MD 
Iowa City 


Ophthalmology in Internal Medicine, by Lee 
C. Chumbley, MD, 266 pp, 199 illus, Philadelphia, 
WB Saunders Co, 1981. 

This book attempts to combine clin- 
ieal aspects that involve both internal 
medicine and ophthalmology. The au- 
thor is board certified in both special- 
ties and, therefore, eminently quali- 
fied to attempt such a task. Because 
the book is written by a single author, 
this ensures evenness of style and 
avoids unnecessary repetition and 
overlap. 

The book, however, suffers from 
two major defects. The first one is the 
quality of the illustrations. All illus- 
trations are in black and white and are 
frequently reproductions or second- 
generation copies. Many of the illus- 
trations come from the Mayo Clinic, 
and their reproduction is so flat and 
without contrast that, in many illus- 
trations, it is impossible to find the 
depicted change. Even using a high- 
magnification loop, for example, I 
could not find the Kayser-Fleischer 
ring purported to be shown in Fig 6 
through 10. The same holds true for 
Fig 13-2, which is supposed to show an 
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anterior lenticonus. Almost all the 
external pictures reproduced in a flat 
black-and-white illustration are un- 
satisfactory. It would be much better 
to show fewer illustrations but show 
them in color and preferably as a 
slitlamp picture. Again, in the fundus 
pictures, the black-and-white repro- 
ductions hardly allow us to appreciate 
the changes supposed to be shown. 
Nowadays, fundus pictures have to be 
presented in color, otherwise they are 
practically useless. 

The second drawback is that the 
purpose of this book is not clear. If it 
is supposed to be an introduction of 
ophthalmology for the internist, then 
the illustrations of characteristic ocu- 
lar changes are unsatisfactory and 
would not allow an internist to make 
any diagnosis. On the other hand, if 
this book is supposed to teach the 
ophthalmologist some internal medi- 
cine, it is much too superficial and 
sketchy to be of much use. The book 
contains nothing about the biochemi- 
cal background of various diseases nor 
does it present any pathophysiologic 
studies. To diseuss neuro-ophthalmol- 
ogy in fewer than 25 pages is hardly of 
benefit to anyone. It is, however, pos- 
sible that with improved and color 
illustrations, this book could be used 
by internists in the eye or medical 
wards. 

FREDERICK C. BrLopi, MD 
Iowa City 


Prostaglandins and Related Lipids: Prosta- 
glandin Synthetase Inhibitors-New Clinical Ap- 
plications, vol 1, edited by Peter Ramwell, 420 
pp, with illus, $34, New York, Alan R Liss Inc, 
1981. 

This book presents the proceedings 
of a symposium on prostaglandins and 
human medicine that was held in Par- 
is, Sept 27-28, 1979. 

One of the articles is by Bechetoille 
and Baikoff. They discuss the role of 
prostaglandins as mediators of the 
ocular response to trauma (including 
surgical trauma). They used, in a con- 
trolled study, indomethacin after ca- 
taract extractions and evaluated the 
postoperative inflammatory response 
by fluorography of the anterior seg- 


MR Ea ere Sa 


ment. a-Chymotrypsin was used for 
the cataract extraction, and the 
treated patients showed less of an 
increase in their intraocular pressure 
and less of a breakdown in their blood 
ocular barriers. 


Another article of ophthalmic inter- * 


est proved that indomethacin *has no 
influence on thyroid function if 
Graves’ disease. 
FREDERICK C. BLopi, MD 
Iowa City 


Year Book of Ophthalmology—1980, edited by 


William F. Hughes, MD, 374 pp, with illus, Chica- | 


go, Year Book Medical Publishers, 1980. 


This book again collects the most 
important articles of the preceding 
year and evaluates them critically, 
indicating the highlights and defects 
of many contributions. Each chapter 
is introduced by a short article written 
by an expert in the subspecialty eld. 
Some of these contributions are excel- 
lent summaries of the present state of 
the art on a specific small topic, eg, 
the article by Fred M. Wilson II, MD, 
on conjunctival biopsies for sarcoido- 
sis, which precedes the chapter on the 
conjunctiva, and the article on chloro- 
quine retinopathy by Gerald A. Fish- 
man, MD, which precedes the chapter 
on the retina. Another excellent intro- 
duction is the one written by Jonathan 
D. Trobe, MD, on automated perime- 
try, which precedes the chapter on 
neuro-ophthalmology. The article on 
refractive keratoplasty by Donald J. 
Doughman, MD, which precedes the 
chapter on the cornea and sclera, is 
worth the price of the book. 

Most of the individual abstracts are 
commented on by the chief editor, who 
demonstrates his usual sagacity. His 
comments about an article on the 


results after cataract extraction 
(p 172) are worth reading for any- 
body. 


In summary, I know of no better 
way to keep abreast of modern devel- 
opments in a short and stimulating 
way than by reading Year Book of 
Ophthalmology edited by Dr Hughes. 

FREDERICK C. BLopr, MD 
Iowa City 
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For the part-time occupational physician. .. e 


An invaluable. - 
quick reference 
guide to | 
occupational | 


dermatoses 


The AMA's new guide; 
Occupational Dermatoses 
is an invaluable aid for e 
physicians working part- 
time in occupational health 
programs. 1 

It provides a ready 
reference for specific in- 


MIWills Eye Hospital 


Invites You to Attend 


An Intraocular Microsurgery Course 


Featuring the Use of the SITE Instrument 
for Both Anterior and Posterior Segment Surgery 


- 


on 
May 16-17, 1981 
and 
September 26-27, 1981 


Program Director 
JAY L. FEDERMAN, M.D. 


Faculty to Include: 


William H. Annesley. M.D. William E. Benson, M.D. 
Jay L. Federman, M.D. Lov K. Sarin, M.D. 
Stephen B. Lichtenstein, M.D. M. Madison Slusher, M.D. 
Jerry A. Shields, M.D. William S. Tasman, M.D. 
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This course is divided into practical laboratory sessions, lectures, 
discussion periods and sessions with movies and video tapes of tech- 
niques for open and closed intraocular microsurgery. The course will 
emphasize the operation and functions of the SITE SYSTEM utilizing 
end-rotary cutters, side-quillotine cutters and motorized scissors for 
anterior and posterior seqment intraocular microsurgery. 


An AMA-CME 14 Hour 
(Category I) Accredited Course 


Registration Fee: $550.00 (Practicing Ophthalmologists) 
$175.00 (Residents and Fellows) 


Registration and Information: 


Ms. Lucia M. Manes 


Department of Continuing Medical Education 


Wills Eye Hospital 


9th & Walnut Streets, Philadelphia, PA 19107 


(215) 928-3258 









RETINA SPECIALIST 
University of Michigan, full-time 
faculty position, assistant or asso- 
ciate professor level. Training in 
ophthalmology and fellowship in 
retina required. Opportunity for 
clinical and laboratory research, 
resident and student teaching, 
clinical practice. Interest in ocular 
oncology, inherited retinal dis- 
eases, retinal electrophysiology, 
and ultrasound desirable. Contact 
Paul R. Lichter, M.D., Department 
of Ophthalmology, University Hos- 
pital, Parkview 004, Ann Arbor, 
Michigan 48109. The University of 
Michigan is a non-discriminatory, 
affirmative action employer. 









FACULTY POSITIONS 
AVAILABLE 


The Pennsylvania State University 
Medical School of the Milton S. 
Hershey Medical Center invites appli- 
cations for full time faculty positions 
in Ophthalmology at the Assistant 
Professor level. Candidates should 
have one or more years of fellowship 
training in cornea/external disease 
or vitreo-retinal disorders and sur- 


gery. 


Inquiries, along with a current 
curriculum vitae and bibliography 
should be sent to: 


Barton L. Hodes, M.D. 
Professor and Chief 
Division of Ophthalmology 
Pennsylvania State University 
Medical School 
Milton S. Hershey 
Medical Center 
Hershey, PA 17033 


The Pennsylvania State University 
is an equal opportunity employer. 
Application deadline is June 30, 
1980. 


formation on the causes, 
diagnosis, prevention, and 
treatment of occupational 
skin diseases. It also 
discusses management of 
prolonged and recurrert 
dermatoses, medico-legal 
aspects, and provides 
extensive references. 

To order your copy 
($1 ea.) of Occupational 
Dermatoses, OP-108, write: 
Order Dept., AMA, P.O. Box 
821, Monroe, WI 53566. 
Allow 4-5 weeks for 
delivery. 
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This tax accountant is into one of his quarterly sieges of over- 
time. Though his eyes are red and irritated, he must keep going. 


Your prescription for Vasocon Regular will provide soothing 
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orings relief to red, irritated eyes in minutes...and its effect lasts 
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like those seen with other ocular decongestants. 
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1 remember Vasocon Regular. On prescription only. 
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Phenylm c Acetate (preservative ) 0.002% in on isotonic, buffered aqueous solution of sodium chloride, sodium carbonate and boric acid ACTION: A topical ocular vasoconstrict 
Constri®s tl voscuior system o* H of the r 
or J i 


ictor €> 
conjunctiva. It is presumed this effect is due to direct action he drug upon the alpha (excitory) receptors of the vascular smooth muscle. INDICATIONS: OO ern Vision 
For use os o ^ff cular vasoconstrictor. GONTRAINDICATIONS: Hypersensitivity to one cr more of The Components of this preparation WARMING: Do not use in the presence of narrow 
angie glaucoma PRECAUTIONS: This preparation should be used only with caution in the presence of hypertension, cordiac irregularities, or hyperglycemia (diabetes). ADVERSE REACTIONS: 
he following adverse reactions-may occur with the use of this preparation pupillary dilation, increase in intraocular yressure, systemic effects due to absorption (i e 


: hypertension, cardiac CooperVision Pharmaceuticals Inc. 
sts 2 to 3 hours and subsides slowly. HOW SUPPLIED: 15 m plastic squeeze bottle PO Bbx 36 


San Germar Puerto Rico 00753 USA 


OY OCCU L e 
irregularities, hyperglycemia) DOSAGE: One to three drops instilled into conjunctival sac of the eye. Effect la 
with dropper tp NDC 0058-28872-15. 
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ANTERIOR 
SEGMENT 
SURGERY 

"MINI-RESIDENCY" 


— 






The Azar Foundation presents quar- 
terly "mini-residencies" on anterior seg- 
ment surgery. Live surgery is used to dem- 
onstrate the most recent advances in 
cataract surgery, including extracapsular 
and phacoemulsification techniques with 
both anterior and posterior chamber in- 
traocular implants. 


Preoperative and postoperative man- 
agement, complications, diagnostic ad- 
juncts including endothelial microscopy 
and ultrasonography are discussed. Quan- 
titative Surgical Keratometry, Radial 
Keratotomy, and Medical Legal Aspects 
will be emphasized. 


Laboratory sessions are available for those 
who wish "hands on" experience. 


DATES 


February 20-21, 1981 
April 10-11, 1981 
June 5-6, 1981 
September 11-12, 1981 


LIMITED REGISTRATION 


For registration or more information 
contact: Ms. Jo Stevens 
Azar Foundation 
2820 Canal Street 
New Orleans, LA 70119 
(504) 821-0886 


PEE ESTAR ptm hm n mnm 2€. 
| TOPUURNOT ! z T 


PRACTICE 
INDIRECT BINOCULAR 


OPHTHALMOSCOPY 


As described in Arch Ophthal - Vol 85, May 1971 


For information write to: MODEL EYE 
5827 ConwayRd. Bethesda, Md.20034 
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A NEW PRESCRIPTION TO 
ASSURE YOUR TRAVELING 
PATIENTS A BON VOYAGE 


The AMA's new booklet, PHYSICIAN'S GUIDE TO 
MEDICAL ADVICE FOR OVERSEAS TRAVELERS, was 
developed to help practicing physicians render pre- 
ventive medical services to traveling patients. 
It provides a weath of information, such as 
how to protect patients against tropical 
diseases, time zone changes, parasites 
and complications of existing hand- 
icaps. Plus what to advise ne 








diets, immunizations, and overgeas 
medical care. H 
To order your copy (60€ et of this i 
new guide, OP-411, write: Order Dept., . 
AMA, P.O. Box 821, Monroe, WI 5356€. Allow 
4-5 weeks for delivery. 


alco... 


Everything you need, 
Anywhere you are. 


From slit lamps to trial 
‘frames, Marco supplies the 
needs of the nation's optical 
profession. 

Keratometers, perimeters, 
lensmeters, trial sets, what- 
ever vou require, chances are 
Marco has the product—and 
a representative nearby 
waiting to help you. 

The resuit: Quick delivery, 
plus fast and dependable 
service whenever you 
need it. 

Next time you think of 
equipment, think of Marco, 
the people who are thinking 


ra ~ 


"es 





MARCO 





r. 
M 774 
~ AL Where Seeing Le Believing 


1409 San Marco Boulevard / P.O. Box 10157 / Jacksonville, Florida 32207 / 964-396-4210 





of you. Fora free folder 
describing Marco's complete 
product lime and the name of 
the Marco representative 
nearest you, just drop us 

a line. 


Quick 
delivery, plus 
fast and 
dependable 
service whenever 
you need it. 


introducing ... 


Now, Clinitex offers the STAT, an easy-to-use cutting and clinitex avs 
aspirating instrument designed for removal of tissue, blood, peer) 
and vitreous from the anterior chamber during trauma, 
emergencies, or planned procedures. The uncomplicated STAT bv heo e eoe n 
is perfect for the hospital and surgeon. Itis modular, fash auto EN Seded SA; 
< i Phone: 617-774-0415 
clavable, needs no assembly. can be in use immediately. cable eliiftex/danvere 


telex 6817116 CLNTX UW 


cooper medicaladevices corp. 


This convenient micro-surgical instrument incorporates many 
of the proven advantages of the Clinitex Machemer/ Parel 
VISC-X widely used by anterior segment and vitreo retinal 
surgeons. A | mm tip cuts and aspirates with an oscillating 
mode exerting no traction. Aspiration can be automatic or by 
syringe. The STAT includes handpiece with cutting-aspirating 
tip, power supply. battery charger, and autoclaving tray. A 
selection of micro-infusion ports and needles, fibre optic 
probes, sclerotomes, cannulas and trocars gives a choice of 
approaches - open sky, limbal, pars plana. 


A Clinitex/Parel STAT will provide the hospital or surgeon with a 
proven and affordable cutting -aspirating instrument, and a safer 
method than sponge and scissors. Phone or write for 
information or a demonstration. 


Why spend a fortune on extras 
you may never use? 


The “STAT” 


The Anterior Segment 
Surgeon’s Alternative. 
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Super Thin Minus. 
This 13.8mm lens, ave age center 
. . thickness of .06mm, fills the needs of 
Th practitioners who demand a truly 

=œ thin lens with good stability, and 
== Of those who wan: a larger 
diameter Aquaflex lens. 


+ Super Thin Low Plus. 


With our new 13.8mm Super 
2» Thin low plus ens, Aquaflex 
X now offers a complete line of 

* spherical lenses. Central 

thickness ranges from 
.11mm for plane to .28mm 
for *6.00 D. Minimum optical 
zone, 9.0mm. 


Easier to Handie. 


If you've had problems with other thin 
lenses curling, shriveling up. turning inside 
out, try the new Aquaflex Super Thin.. jt has 
the same performance features you’ve come to 
expect from our standard minus and high plus 
lenses, including easier handling. 








Feeling is Believing. ^ 


Make a comparison yourself. Send in this coupon for a 
demonstration sample of our Super Thin lens. Handle 
it, feel it and compare it to any thin lens ycu've used 
before. 


Name 





Address 








SA AE eS eii 


D Also include details on your new low prices and no-risk 
consignment program. 


AGUAFLCX 
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Contact Lens Products 

UCO Optics, Inc., Dept. M, 3000 Winton Road South, 
Rochester, N.Y. 14623 

Call toll-free: 800-828-4580 (800-462-4332 in New York). 


Aguallex* (telrafitzon A) 

a» { Hydrophilic Contact 
Lenses selectec tor use 

"eo: at the XI! Olympic 

B Wintée Games 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
| 
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| 
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CHRISTIAN OPHTHALMOLOGICAL MEETING 
The Dutch Inn 


Lake Buena Vista, Fla. 
(close to Disneyworld and Orlando) 


June 25-27, 1981 E 


Doctor, we believe you and your family will really enjoy the fifth annual Christian 
Ophthalmological Meeting to be held near Disneyworld, Fla. This will feature quality scientific 
presentations as well as spiritual talks presented by practicing ophthalmologists. Scientific 
faculty for this meeting includes: 


John Flynn, M.D. Strabismus 

John Clarkson, M.D. Vitrectomy 

John A. Costin, M.D. Office Gems 

Robert L. Tomsak, M.D. Neuro-Ophthalmology 

Paul Palmberg, M.D. Glaucoma 

Patrick S. O'Conner, M.D. Neuro-Ophthalmology 
William H. Jarrett, II, M.D. Surgical Retinal Disease 

J. Lawton Smith, M.D. Hemianopic Fresnel Prisms 


A full program is planned for the ladies with good Bible teaching and complete facilities for children 
of all ages. If you are a female ophthalmologist, please bring your husband and family, too! We want 
to emphasize that members of all faiths are sincerely invited. Registration for practitioners is $175 
per family. Medical students, residents, fellows and medical missionaries can come for $25. Make 
checks to “‘CMS-ACOM” and mail to: Christian Ophthalmological Meeting, c/o Robert N. Serros, 
M.D., 115 West Columbia St., Orlando, Fla. 32806. 













SHEETS EYE FOUNDATION 
AND 
TEMPLE UNIVERSITY, DEPARTMENT OF OPHTHALMOLOGY 


April 3-4, 1981 June 12-13, 1981 


WORKSHOP ON EXTRACAPSULAR SURGERY 
INTRAOCULAR LENSES AND 
SECONDARY IMPLANTATION 
COURSE WILL INCLUDE DIDACTIC SESSIONS FOLLOWED BY PRACTICAL ANIMAL SURGERY AND 
ARTIFICIAL EYE SURGERY IN THE LABORATORY USING MICROSCOPES. VARIOUS METHODS OF 


EXTRACAPSULAR SURGERY, CAPSULE FIXATED INTRAOCULAR LENSES, INCLUDING THE POPLLAR 
POSTERIOR CHAMBER LENSES, SECONDARY IMPLANTATIONS WILL BE COVERED. 


16 CME CREDITS COURSE FEE: $600.00 








FACULTY 
Dan Bruhl, M.D. Bobby Maddox, M.D. 
Bill Harris, M.D. John H. Sheets, M.D. 
Henry Hirschman, M.D. Robert Sinskey, M.D. "bi 
Guy Knolle, M.D. Nalin Tolia, M.D. pee 


FOR REGISTRATION CONTACT: Mrs. Barbara Burge, (915) 367-7241 


6mm optic 


5.0 PROLENE* 
polypropylene loops 


The IOLAB Model 103 is 
available in both clear and 
blue loops. 


*Trademarkof ETHICON Inc 


MODEL 103J 

6mm optic with plano-convex 
design. 13mm haptic diameter, two 
positioning holes at 6 and 12 oclock. 
Loops parallel to the plano surface. 
MODEL 103B 

Model 103J with blue loops. 
MODEL 103M 

6mm optic with plano-convex 
design. 13mm haptic diameter, two 
positioning holes at 6 and 12 oclock. 
Loops are angled at 10° toward the 
convex side. 

MODEL 103N 

Model 103M with blue loops. 


MODEL 103L 

6mm optic with plano-convex 
design. 13.5mm haptic diameter, two 
positioning holes at 6 and 12 o'clock. 
Loops are angled 10° toward the 
convex side. 

MODEL 103Q 

Model 103L with blue loops. 


MODEL 103J 
MODEL 103B 


MODEL 103M 
MODEL 103N 


Wok 


MODEL 


105 J/M/L 


SINSKEY 


CAUTION: Investigational 
device. Limited by Federal 
law to investigational use. 
The safety and efficacy of 
intraocular lenses is not 
yet established. 


E TOLAB Corporation, 
-© § 861 South Village Oaks Drive 
. | Covina, California 91724 
Telephone: 213/915-7681 
TOLL FREE: 800/423-3939 
IN CALIFORNIA: 
į 800/362-7006 
in Canada: 800/268-2183 
British Columbia: 
12-800/268-2183 


IOLAB Corporation 1981 


È 


*j 10° E 


TYP 


MODEL 103L 
MODEL 103Q 
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THE CHILDREN'S HOSPITAL OF PHILADELPHIA 
DIVISION OF OPHTHALMOLOGY 
ANNOUNCES 


A FELLOWSHIP IN PEDIATRIC OPHTHALMOLOGY 
BEGINNING JULY, 1982 


One position of at least twelve months' duration will be offered. Training will incorporate all aspects 
of Pediatric Ophthalmology and will emphasize interaction with medical and surgical pediatric 
subspecialists. The setting is one of the largest and busiest hospitals for children in the world and . 
will provide the successful candidate with extensive opportunities for research and clinical 1 
development. 































Faculty: 
Gary R. Diamond, M.D. Graham E. Quinn, M.D. 
James A. Katowitz, M.D. David B. Schaffer, M.D., Chairman 


For information brochure and application: 






Administrator 
Division of Ophthalmology 

The Children's Hospital of Philadelphia 
One Children's Center 

34th Street and Civic Center Boulevard 
Philadelphia, Pennsylvania 19104 


WWills Eye Hospital 


announces 
the Annual Glaucoma Course 
Lasers and Visual Fields 
or "What's Really New 
in Glaucoma" 


Franklin Plaza Hotel 
Philadelphia, PA 


May 29-30, 1981 


An AMA-CME 12 Hour 
Category | Accredited Course 


FACULTY POSITIONS 
DEPARTMENT OF OPHTHALMOLOGY 


Louisiana State University Medical Center 
in Shreveport 


Openings for faculty positions in the Department of 
Ophthalmology, Louisiana State University Medical 
Center in Shreveport and Shreveport Veterans Admin- 
istration Hospital from instructor to full professor 
level for candidates with commitment to teaching, 


research and clinical care. Subspecialty training 


desirable but not necessary. Faculty 
Mansour F. Armaly, M.D. Robert H. Ritch, M.D. 
Š à d th f , Hugh Beckman, M.D. Peter |. Savino, M.D. 
Send curriculum vitae and three references to: Franz RA MOD. Koitan Ic Schatz, Mz: 
Terry Fuller, M.D. Louis W. Schwartz, M D. 
James P. Ganley, M.D., Dr.P.H. Douglas E. Gaasterland, M.D. George L. Spaeth, M.D. 
Head, Department of Ophthalmology Harry A. Quigley, M.D. David M. Worthen, M D. 


Program Chairman: 
Kenneth W. Benjamin, M.D. 


Registration and Information 
Ms. Lucia M. Manes ° 
Department of CME a 

Wills Eye Hospital 
9th & Walnut Sts., Phila., PA 19107 
215) 928-3258 


Louisiana State University Medical Center 
P. 0. Box 33932 
Shreveport, Louisiana 71130 


An EEO Employer 





New Dynavac. . . Makes 
ocreening with 

Ophthalmodynamometer 
Practical 







The new DYNAVAC Suction Ophthalmody- 
namometer allows you to screen your elderly 
patients for potential stroke candidates. 


These DYNAVAC features make Suction Ophthalmodyna- 
mometry the logical screening instrument for occlusive disease of 
the internal Carotid Artery System: 


e Accurate Measurements 
Suction is utilized rather than the old Compression Method. 
e Ease of Operation 
Physician easily observes the Optic Vessel anc operates 
instrument without an assistant. 
e Results Displayed Electronically 
Diastolic and Systolic pressure of each eye is displayed 
simultaneously on digital readouts. 
e Portable 
Lightweight; can easily be transferred to hospital or Nursing 
home for patient screening. 





COBURN Optical Industries, Inc., Professional Products Division 
1375 South Fort Harrison, Clearwater, Florida 33516 

(800) 237-5906 In FL. call collect (813) 443-2606 

Telex: 80-3860 


| Please send me additional information on Name SE Se EE eee 


. the New Coburn DYNAVAC Adress. LEES Qs LO ME Dou 
| | would like to arrange a demonstration of D Eod o. em LIU Wu) Wi 
the New Coburn DYNAVAC State DERIT I n 
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CAN ANYTHING BE MORE SIMPLE? MC 


When your patients lose or damage a 
PERMALENS® (perfilcon A) Extended-Wear 
Contact Lens, all you have to do is make 
one phone call to us and refit the patient . 
as you normally would, either from your 
inventory or with the lens we'll send you. . 
That's all—you won't have to bother with - 
record-keeping, claim forms, deductibles, 
returning damaged lenses, or special 
billing for insured lenses. Your phone call 
to us verifies the patient's coverage and 
sends a replacement lens on its way to you. 

We bill the patient directly for the lens. You 
follow your normal procedures for billing 
for your services. 

Isn't this the kind of insurance program 
you'd like for your patients? If so, return the 
coupon today for more details, or call us at 
(800)227-8170; smmm 
in California, r 
(800) 982-6100; 
in Alaska, Hawaii, 
(800) 227-8498. 
















Send to: 


i 
(Goper Mision 
CONTACT LENS INSURANCE SERVICE, INC. 
P.O. Box 2004, Alviso, CA 95002 
[] Please send me additional information and 
application forms for PERMALENS Protection Program. 


C] Please have a CooperVision, Inc. Optics Division 
Representative call on my practice to discuss the 
PERMALENS Protection Program. 


Name (Please print) 





Address 





City State Zip 
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The choice is yours. 


CORTISPORIN 


Ophthalmic Suspension Sterile 


(polymyxin B-neomycin- 
hydrocortisone) 


The choice ophthalmic 
preparation, Cortisporin® 
Opnthalmic Suspension 
(Sterile) and Cortisporin® 
Ophthalmic Ointment 
(Sterile) are promoted to 
ophthalmologists only. 


The broad therapeutic 
spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which 
act against susceptible 
bacterial pathogens 


"OE = - wr = ii = 





CORTISPORIN 


Ophthalmic Ointment Sterile 
(polymyxin B-bacitracin-neomycin- 


hydrocortisone) 


Patients also find relief 
from high cost. The two 
sterile forms provide con- 
venient day and night 
coverage at lower cost than 
most other brands of 
similar activity. 


commonly involved in the 
ophthalmic infections 
accessible to topical 
therapy.' Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs and 
symptoms of inflammation, 
and inhibits corneal 
neovascularization. 


` 

CORTISPORIN® Gphthalmic Suspension Sterile 

(Polymyxin B—Neomycin—Hydtocortisone) 

Each cc. contains: Asrosporim* (Polymyxin B Sulfate), 10,000 units, neomycin sulfate 
(equivalent to 3.5 mg. neomysinsbase), 5 mg., hydrocortisone, 10 mg. (1%), thimerosal 
(preservative), 0.007%. 

The vehicle contains the inactive ingredients cetyl alcohol, glyceryl monostearate, 
liquid petrolatum, pelyoxy! 40 stearate, propylene glycol and purified water. 

HOW SUPPLIED: Battle of 5 cc with Sterile Dropper 

CORTISPORIN® Ophthalmic Ointment Sterile 

(Polymyxin B—Bacitracin—Neomycin—Hydrocortisone) 


Each gram contains Aerospcrin* (Polymyxin B Sulfate), 5,000 units, bacitracin zinc 
400 units, neomycin sulfate 5 mg (equivalent to 3.5 mg neomycin base), hydrocortisone 
10 mg (1%), special white petrolatum as. 


HOW SUPPLIED: Tube of % cz with ophthalmic tip. 










“INDICATIONS: Based on a review of these drugs by the National Academy of 
Sciences—National Research Council and/or other information, FDA has classi- 
fied the indicatiors as follows 

“Possibly” effective: For the treatment of nonpurulent bacterial infections of the 
eye dùe to organisms sensinveo the antibiotic ingredients of the drugs and when 
thg anti-inflamma:ory action af the hydrocortisone is indicated as in nonpurulent 
bacterial, allergic, vernal anc phlyctenular conjunctivitis; nonpurulent blepharitis; 
interstitial, scleresing, posteperative or acne rosacea keratitis: superficial 
chemical and thermal burns of the cornea. 

Final classification of the tess-than-effective indications requires further 
investigation. 












CONTRAINDICATIGONS: These products are contraindicated in acute purulent can- 
junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possidle damage of the optic nerves, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ccular infections from 
fungi or viruses liberated from ocular tissues. It is advisable that intraocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptibie 
organisms, including fungi. Appropriate measures should be taken if this occurs. 
ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
should be borne in mind. 


Complete literature available on request from Professional Services Dept. PML. 


Burroughs Wellcome Co. 
x Research Triangle Park 


Wellcome North Carolina 27709 


HMS (medyson). — — 
Remember it for relief of allergic 
conjunctivitis. 


HMS controls the tearing, redness and pain of superficial 
ocular inflammation. Yet it has less propensity to raise IOP 
than dexamethasone. And the Liquifilm® (polyvinyl alcohol 
1.4%) vehicle comforts and lubricates your patients dry, 
irritated eyes. 


ee following page for orescribing information.) Allergan Pharmaceutica n 












HMS” (medrysone) 1.0% Liquifilm” sterile ophthalmic suspension | 
1.0%; with: Liquifilm (polyvinyl alcohol) 1.495; benzalkonium chloride; edetate disodium; sodium chloride. porassium 
le monobasic, monohydrate; sodium phosphate dibasic, anhydrous: hydroxypropyl methylcellulose: purified weter: and 


susceptible t0 a mse n intraocular pressure upon application of topical steroids, there is less effect on pressure with HMS than with dexamethasone or betamethasone 
4 Prolonged use offopical corticosteroids may rarely be associated with development of posterior subcapsular cataracts. 5 Systemic absorption and systemic side effects may 






















Effective destruction c 
popilla within 
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PERMA TWEEZ* ELECTROLYSIS INSTRUMENT 
This permanent hair remover features the original pat- 
ented self-correcting needle. Battery operated instrument 
Sterilizes itself when current flows. No-puncture safety 


feature also helps prevent infection. Simple enough to 
be used by laymen (for cosmetic purposes only). 


Thousands of units sold for such varied professional 
application as removal of inverted eyelashes to cos- 
metic use. 


Clinically tested (copy om request). 


PERMA TWEEZ & ATTACHMENT $22.95 


O Invoice after 30 days 
O Check enclosed 


30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-132 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


IO" 
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have known about BSS® 


(Balanced Salt Solution ). 


You know that BSS is a superior 
irrigating solution, but did you know that 
BSS comes in two unit dose sizes of 15 ml 
and 500 ml? You can choose the size 
that’s right for each surgical procedure. 
The larger 500 ml unit dose is 
particularly useful for longer procedures 
where a large volume of solution is 
required. And both unit dose sizes are 
preservative-free, designed to be used for 
one surgery and discarded, eliminating 
the risk of cross-contamination frem 
patient to patient. 
| BSS gives you everything you aeed 
in an irrigating solution plus a choice 
of sizes. For more information, write 
us, or ask your Alcon Surgical 
Representative. 


NDC . © Alcon Laboratories, Inc. 
J065-0795.50 


BS so 


(B 
ALANCED SALT 
OLUTION) 


STERILE 
300 mi 


Alcon Surgica 
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: CONTACT LENSES FOR EXTENDED-WEAR 


A NEW GENERATION 


of 


IN TIME 





CONCEIVED FOR EXTENDED-WEAR 


ne HYDROCURVE | cornea's metabolic re- — research and unrelent- logical demands of the 

IT cs (bufilcon A) quirements during 24- — ing standards in pro- eye during both open 
Contact Lens is en- hour wear. Its design is ducing a lens to Satisfy and closed conditions. 
‘gineered to satisfy the | the result of extensive the complex physio- 


man 
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FITTING FLEXIBILITY WIDE RANGE OF PARAMETERS 


| areful patient selection, your patients to adapt to a Two primary lens designs on the eye and provide 
| C follow-up and lens daily-wear regimen while allow you to fit the flattest adequate tear circulation. 
U care are critical to successful you monitor their progress lens that will remain stable 
extended-wear. The tensile ^ and allow them to make a Dive T A Bis da 
strength of HYDROCURVE safe transition. Base Curve Diameter Range* Content (at —3 00D) 
Iss Contact Lenses enables ———————————————M——————————— 
88 145 Plano to 55% Smm 
—]200 D 
85 140 Plano to 55% — C5mm 
—12.00 D | 


SRG NEN eee ee Se ee ee ee a E 
*A full range of aphakic extended-wear powers is also available 





Typical HYDROCURVE II Contact Lens for Extended-Wear 





. 
HYDROCURVE II, (bufilcon A) CONTACT LENSES FOR EXTENDED WEAR’ 


3 
DESIGNED TO SATISFY THE CORNEA S 
M.FTABCLIC REQUIREMENTS DURING 24-HOUR WEAR 
Three primary ‘actors estab- transmitted through the CURVE IIss Contact Lens The "Oxygen Agent." The 
lish the HYDROCURVE IIss lens. Other extended-wear facilitates Oxygenation HYDROCURVE II Contact 
Contact Lens ideal for lenses at the same power without sacrificing tensile Lens IS synthesized with a 
extended-wear are 4 times thicker strength. It is the only lens monomer that substantially 
Overall Thinness. With a Moderately High Water that can be worn on either inareases its oxygen trans- 
center thicknes: of only Content. The 5596 water a daily or extended regi- missioility. ' 
05 mm at —3 001D, aliberal content of the HYDRO- men. Durability is the reason ! 
, Patantr nrc OAC NA 
amount of X^ mr C 7, be why U ) alent n« 3,965,063 
HIGHEST OXYGEN TRANSMISSIBILITY 
The oxygen transmissibility ^ apart and ahead of all other Center Labelled Oxygen 
of the HYDROCURVE IIss leading soft lenses Phickness Water Transmissibility 
Contact Lens establishes it Brand (at —3.00 D) Conteni (Dk/L x 10-9) 
ird— Áo s L.a7um ic crx e 
HYDROCURVE II;s 05 mm 55% 22 7* 
HYDROCURVE II;; 05 mm 45% 15.52 
Bausch & Lomb 04 03 mm 38.6% 14 3¢ 
Cooper Permalens 211mm 7196 13.53 
Aquaflex Super-Thin 06 mm 42.5% 10.84 
AO Thin 04 mm 42 5% 9-24 
American Hydron Zero-ó 06 mm 38% 8 l< 
Bausch & Lomo U4 07 mm 38.6% 7.84 


—————LLO II LCD I JA 2 c M 
“Irving Fatt, Ph. as measured in @ polarographic eell at 72°F and expressed In units 
of (cm/sec) (ml:05/ml x mm Hg], September 1986 

Irving Fatt, Ph. as measured in & polarographic sell at 70°F and expressed in units 
of (cm/sec) (ml 05/ml x mm Hg). February 1981 
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<> HYDROCURVE sor unis vc 


A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LENSES, INC. 


8006 ENGINEER ROAD, SAN DIEGO, CALIFORNIA 92111 
(800) 854-2790; IN CALIFORNIA (800) 542-6000; (714) 277-9873 ° 


CLINICALLY CONFIRMED 


SAFETY 


A 42-month study proved 
the safety and efficacy of 
HYDROCURVE II” (bufilcon 
A) Contact Lenses when 
worn for extended periods 
by 1,325 “cosmetic” patients. 
More than 24,000 follow-up 
examinations were per- 
formed over the duration of 
the clinical investigation. 


All clinical studies on the 
HYDROCURVE II Contact 
Lenses for Extended-Wear 
were conducted in the 
United States for the most 
extensive study ever con- 
ducted on soft contact 
lenses. 






Here's a summary of 
the results: 


PATIENT PROFILE v. 
Data based on Clinical trials from July 1977-November 1980. 








Sex Previous Lens Experience 
No. of Females 831 Successful 673 
No. of Males 494  Unsuccessful 198 
1,325 ... None 454 


—MM——— —— — ——— i M—— M —— — — 


Best Acuity Achieved Length of Time on Extended-Weer Study 

20/15 227 | 13-24 months | 180 

20/20 976 25-36 months 926 

20/25 76 . 37-42 months 219 
x 20/30 45 
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INCIDENCE OF SIDE EFFECTS 


With more than 24,000 the incidence of clinically 
follow-up exams performed -~ significant side effects was 
over the 42-month study, negligible. 
% of Visits % of Visits with Incidence 
with No Incidence of Clinically Significant 
of Side Effects Side Effects 
Edema 97 396 27% | 
Vescularization 97.9% 2.1% 
Injection 94.2% 5 8% 
Staining 95.9% 41% 


aul ei i CS C E A; a, e 
Please see the package insert for full prescribing information 
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.. SYSTEM FOR INSTRUMENTATION 
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~ 
m 
Mralized Control Center with Con- 
oniently Located, Illuminated Power 
»itches 


wivel Control Console for Practitioner 
onvenience 


lodular Rechargeable Wells Provide 
onvenient Interchangeability for Most 
echargeable Instruments 


-D Light Indicates when Diagnostic 
struments are Charging 


heostet-Controlled Binding Post Ac- 
»pts a Corded Fourth Instrument 


heostat-Controlled Overhead Lamp 
dunter-balanced Refractor Arm 


80 SMR SPA-455 


INSTRUMENT STAND 





TM 





e Counter-balanced Slit Lamp Arm 
e Thermal Circuit Overload Protection 
e Three 115V Auxiliary Outlets 


e Scratch Resistant Finish for Years of 
Durability 


e Choice of Three Colors 
e Optional Counter-balanced Third Arm 


For additional information about SMR's 
System 1™ Instrument Stand, contact your 
local SMR Distributor or write: 


3365 Tree Court Industrial Blvd. 5t. Louis, Missouri 63122 
800-325-9599 (314) 225-3100 


un dh m nam ^ 





Course Director: 


Guest Faculty: 


Rush Medical 


College Faculty: 


The Ophthalmology Department 
f 


0 
Rush Medical College 


and 
The Regenstein Eye Center 
f 


0 
Rush-Presbyterian-St. Luke's Medical Center 


A SYMPOSIUM ON DISEASES AND SURGERY 


OF THE RETINA, MACULA, AND VITREOUS 
August 7-8, 1981 


Sheraton Plaza Hotel 
Chicago, Illinois 


Thomas Bennett, M.D. 
William Benson, M.D. 
Gerald Fishman, M.D. 
Lee Jampol, M.D. 
Travis Meredith, M.D. 
David Orth, M.D. 
Stephen Ryan, M.D. 


Ronald Smith, M.D. 
Walter Stark, M.D. 


Joel Sugar, M.D. 
C. P. Wilkinson, M.D. 


Thomas Bennett, M.D. 


Chiang Bok-Lee, M.D. 
Richard Dennis, M.D. 


Rush Medical College 

Wills Eye Hospital, Jefferson Medical College 

University of Illinois 

University of Illinois 

Emory University 

University of Illinois 

Estelle Doheny Eye Foundation, Univ. of Southern 
California 

Estelle Doheny Eye Foundation, Univ. of Southern 
California 

Wilmer Eye Institute, Johns Hopkins University 

University of Illinois 

McGee Eye Institute, University of Oklahoma 


William Deutsch, M.D. 
Andrew Lewicky, M.D. 
Michael Rosenberg, M.D. 


ia rd atate c none 







A limited enrollment victrectomy ocutome laboratory workshop 
will be held at Rush-Presbyterian-St. Luke's Medical Center on 
August 9, 1981 


For more information contact: 
Jamie Umfred 
Office of Continuing Education 
Rush-Presbyterian-St. Luke's Medical Center 
600 South Paulina Street 
Chicago, IL 60612 
(312) 942-7095 























ANNOUNCEMENT 
CALL FOR NOMINATIONS 


F.A.C.S., F. 1L.C.S. 
Award: $30,000 (which includes a $1,000 honcrarium). 


Suite 2200, Houston, Texas 77030. 


Deadline: Nominations must be postmarked no later than June 30, 1981. 


which is featured in the Retina Society Program. 





1981 Award of Merit in Retina Research 


The Retina Research Foundation, Houston, Texas, announces a call for nominations for the 1981 
AWARD OF MERIT IN RETINA RESEARCH, to recognize a vision scientist whose work represents 
(a) single outstanding achievement in basic retina research or (b) a potentially significant contribution 
to new basic knowledge about the retina, its role in the visual process, and/or vitreoretinal diseases 
and disorders. President and Scientific Director of the Foundation is Alice McPherson, M.D., 


Eligibility: Vision scientists who are U.S. citizens, whose research is primarily directed to the retina. 


Nomination Procedure: The following must be submitted: (1) letter of nomination including brief 
statement supporting nominee; (2) brief summary of nominee's achievement or contributions to 
retina research, plus 3 (maximum) published reprints that best substantiate the work for which 
he/she is being nominated; and (3) nominee's curriculum vitae including complete bibliography. 


Mail completed nominations to: Alice McPherson, M.D., Retina Research Foundation, 6560 Fanrin, 


Selection and Presentation: The recipient will be selected by a committee of nationally prominent 
vision scientists and retina specialists appointed by the Foundation. Presentation of the 1981 Award 
is scheduled in conjunction with the Retina Society's Annual Meeting in San Francisco, September 
18, 1981. The award recipient will be the named lecturer for the Charles L. Schepens Lecture, j 


HR RETINA RESEARCH FOUNDATION, HOUSTON, TEXAS 
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NEURO-OPHTHALMOLOGIST 


University of Michigan, full-time 
faculty position as 
ophthalmologist in Department of 
Ophthalmology, assistant Of asqo- 
ciate professor level. 


Training in ophthalmology and fel- 
lowship in neuro-ophthalmology 
required. 


Opportunity for clinical and labo 
ratory research, resident and stu- 
dent teaching, and clinical prac- 
tice. 


Contact Paul R. Licater, M.D., 
Department of Ophthalmology, 
University Hospital, Parkview 004, 
Ann Arbor, Michigan 48109. The 
University of Michigan is a non- 
discriminatory, affirmative ac- 
tion employer. 
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Ophthalmologist 


University of Michigan, full-time 
faculty position, instructor, assis- 
tant, or associate professor as 
director of major teaching affiliate 
program at county hospital. Re- 
sponsibility for resident and stu- 
dent teaching. Contact Paul R. 
Lichter, M.D., Department of Oph- 
thalmology, University Hospital, 
Parkview 004, Ann Arbor, Michi- 
gan 48109. The University of 
Michigan is a non-discriminatory, 
affirmative action employer. 















OPTOMETRIST 


Continued growth in the Kai- 
ser/Prudential Health Plan 
has produced excellent oppor- 
tunities for optometrists to 
provide optometry care for 
Health Plan members in the 
Dallas-Fort Worth metroplex. 
A competitive income is aug- 
mented by a comprehensive 
benefit package including 
health/life/disability insur- 
ance and a tuition reimburse- 
ment program. 


This is an excellent opportuni- 
ty for qualified optometrists to 
combine an active profession- 
al career free of administra- 
tive matters in a prosperous 
sunbelt city. Send curriculum 
vitae to: The Permanente 
Medical Association of Texas, 
7711 Forest Lane, Suite 2444, 
Dallas, TX 75230. 





in depth studies 
of the health care 
systems of Britain 
and France... 


how they operate 

and what they mean 
to users and to people 
who work in them. 


These highly readable, comprehen- 
sive studies, prepared by a London 
research firm and published by the 
American Medical Association, of- 
fer an opportunity to examine other 
system's organization, problems, 
and achievements. 

You'll learn how and why the pre- 
sent systems evolved. ..how they are 
financed...the range and quality of 
services available...the training and 
distribution of medical personnel 
...and what effects each system has 
had upon the health of the general 
population. 





Y NY WAS 





Everyone in the medical profes- 
sion should read both of these fascin- 
ating studies on how other nations 
have organized the delivery of health 
care. 

Both books will be available Fall 
of 1976. To order your copies, write 
ORDER DEPT., AMA P.O. Box 821, 
Monroe, WI 53566. The French 
Health Care System (OP-460) costs 
$3.50; the British Health Care System 
(OP-461), $7.50. The set is $10. 
Remittance must accompany order. 
Allow 4-5 weeks for delivery. 






































POLY-PRED ; 
SS Torn o cee EIC SORS IHRE LUND 


(prednisolone acetate, neontycinggulfat 
polymyxin B sulfate) Liquifimm™ — 
Sterile Ophthalmic Suspension 


DESCRIPTION: Contains: prednisolone acetate” (microfine 
suspension) ... 0.595 m neomycin sulfote (equivalent to 
0.35% neomycin base)...0.5% m polymyxin B sulfate... — * 
5.000 units/ml m with: Liquifilm* (polyvinyl alconol) 1.4%; 
thimerosal (1:100,000); polysorbate 80; propylene glycol; 
sodium acetate; and purified water. 

ACTIONS: Prednisolone acetate is a giucocorticom that, on 
the basis of weight, has 3 to 5 times the anti-inflamm 
potency of hydrocortisone. Glucocorticoids inhibit the 
edema, fibrin deposition, capillary dilatation and phagocytic 
migration of the acute inflammatory response as well as 
capillary proliferation, deposition of collagen anc scar 
formation. @ Neomycin, isolated frommStreptomyces 
fradiae, has antibacterial activity in vitro against a wide 
range of gram-negative and gram-positive organisms, 

with effectiveness against many strains of Proteus, 
Klebsiella, Staphylococcus aureus, Escherichia coli, and 
Haemophilus influenzae. m Polymyxin Bis one of a group 
of closely related substances produced by various strains of 
Bacillus polymyxa. Its activity is sharply restricted to gram- 
negative bacteria, including many strains of Pseudomonas 
aeruginosa, Escherichia coli, and Haemophilusinfluenzae. 


INDICATIONS AND USAGE: Based on a review of this drug 
by the National Academy of Sciences—National Research 
Council and/or other information, FDA has classified the 
indications as follows: "Possibly" effective: For the treat- 
ment of nonpurulent bacterial infecticns of the eve due to 
organisms sensitive to the antibiotic ingredients of the drug 
and when the anti-inflammatory action of the prednisolone 
acetate is indicated as in nonpurulen''bacterial, allergic, 
vernal and phlyctenulor conjunctivitis. non-purulent 
blepharitis; interstitial, sclerosing, or acne rosacea keratitis; 
superficial chemical and thermal burns of the cornea, and 
postoperatively to aid in the prevention of ophthcimic cases 
of infections. m Final classification of the less-than-effective 
indications requires further investigation 


CONTRAINDICATIONS: Acute untreated purulent ocular 
infections, acute superficial herpes simplex (derdritic 
keratitis), vaccinia, varicella and most-other viral diseases of 
the cornea and conjunctiva, ocular tuberculosis, and fungal 
diseases of the eye, and sensitivity to any components of the 
formulation. 
WARNINGS: 1. In those diseases causing thinnirg of the 
cornea, perforation has been reported with the use of topical 
steroids. m 2. Prolonged use may result in overgrowth o 
nonsusceptible organisms. m 3. Acute purulent infections of 
the eye may be masked or enhanced by the use of topical 
steroids. @ 4. Use of steroid medication in the presence of 
stromal herpes simplex requires cautton and should be 
followed by frequent mandatory slit-lamp microscopy. 
ii 5. As fungal infections of the cornea have been reported 
coincidentally with long-term local steroid applications, 
fungal invasion may be suspected in any persistant corneal 
ulceration where a steroid has been used, or is in use. 
m 6. Use of topical corticosteroids may causeinczreased - 
intraocular pressure in certain individuals. This may result in 
damage to the optic nerve with defects in the visual fields. It 
is advisable that the intraocular pressure be checked 
frequently. m 7. Use in Pregnancy—Safety of intensive or 
rotracted use of topical steroids during pregnancy has not 
een substantiated. 
PRECAUTIONS: Posterior subcapsular cataract formation= 
has been reported after heavy or protracted use of topical 
ophthalmic corticosteroids. a Patients with histories of ' 
herpes simplex keratitis should be treated with caution. 


ADVERSE REACTIONS: Increased intraocular pressure, 

with optic nerve damage, defects in t^e visual fields. Also 
posterior subcapsular cataract formation, secondary 

ocular infections from fungi or viruses liberated *rom ocular 
tissues, and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensivesuse of steroids. 

m Neomycin is a not uncommon cutaneous sensitizer. 
Articles in the current literature indicate an increase in the 
prevalence of persons allergic to neomycin. 

DOSAGE AND ADMINISTRATION: TO TREAT THE EYE: 1 or 2 
drops every 3 or 4 hours, or more frequently as required. 
Acute infections may require administration every 30 
minutes, with frequency of administration reduced as the 
infection is brought under control. TOTREAT THE LIDS: Instill 
1 or 2 drops in the eye every 3 to 4 hours, close tne eye ang 
rub the excess on the lids and lid margins. 

HOW SUPPLIED: 5 mi plastic dropper bottles. On prg- 
scription only. @ ` Licensed under U 5. Patent 3,134,718 
















|! (prednisolone acetate, neomycin sulfate, polymyxin B sulfate) 
? Liquifilm* sterile ophthalmic suspension 


FOR POST-OP USE” 


POLY-PRED " MAXITROL NEO-DECADRON 


Antibacterial neomycin 
Activity polymyxin B 


Broad Spectrum 


Steroid prednisolone 
Activity acetate 0.5% 


Potent 


Vehicle polyvinyl alcohol 


‘This proauct is evaluated as possibly effective for this indication. 
See full prescribing information. 


SAFE AND ECONOMICAL. 


Poly-Pred is formulated in the Liquifilm* Another important reason to choose 
(polyvinyl alcohol 1.4%) vehicle which Poly-Pred 's economy. Prices vary, bu 
does not retard regeneration of corneal Poly-Pred drovides a savings for your 
epithelium as much as methylcellulose patient over the leading competitor 
in experimentally abraded B (010]0] | Re 11e lm based on wholesale list prices. 


Poly-Pred ' REFERENCE: 
l. Krishna N., BrowF. Polyviny! alcohol as an ophthalmic 
vehicle: Effect omregeneration of corneal epithelium 
Am J Ophthalmna 1964 57(1): 99-106 


POLY-PRED 
THERAPY THAT WILL CONVINCE YOU. 


AIlERGAN Pharmaceuticals, Inc. 
© Irvine, CA 92713, U.S.A. 
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CORNELL UNIVERSITY MEDICAL COLLEGE JM 
Manhattan New York 
Eye, Ear & Throat Hospital d 
Hospital d 
e —C 
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L 
THURSDAY, FRIDAY, AND SATURDAY, MAY 21, 22, 23, 1981 
URIS AUDITORIUM, CORNELL UNIVERSITY MEDICAL COLLEGE 
1300 YORK AVENUE, NEW YORK, NY 10021 
THE JOHN MILTON McLEAN HONORARY CHAIRMEN PROGRAM CHAIRMAN 
MEDAL LECTURER D. Jackson Coleman, M. D. Frederick A. Jakobiec, M. D. 
Edward W. D. Norton, M.D. Richard C. Troutman, M. D. CHAIRMAN 
Arnold |. Turtz, M.D. 
Lawrence A. Yannuzzi, M. D. 
a — M M —————— — — —— 4 
INVITED GUEST SPEAKERS a 
Jose Barraquer, M.D. Manus C. Kraff, M.D. Stephen M. Podos, M.D. ! 
George W. Blankenship, M.D. Maurice Luntz, M.D John H. Sheets, M.D. 
Leo D. Bores, M.D. Robert Machemer, M.D. William C. Simcoe, M.D. 
Dwight Cavanaugh, M.D. A. Edward Maumenee, M.D. Richard E. Simmons, M.D. 
Svatoslov Fydorov, M.D. Ronald G. Michels, M.D. George L. Spaeth, M.D. 
Paul Henkind, M.D. Stephen L. Troke!, M.D. 


and members of the combined staffs of the department 


PROGRAM TOPICS 


intraocular Lens, Glaucoma, Vitreal-Retinal Disease, Ocular Tumor, 
Refractive Corneal Surgery, Alumni Papers 


Registration fee: $225.00 ($100.00, residents and fellows with letter from Chairman of Department). 
For more information, contact: Alumni Secretary, Manhattan Eye, Ear, and Throat Hospital, 
210 East 64th Street, New York 10021. 
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PERMALENS (perfilcon A) Contact Lenses 
re now indicated for extended-wear 
ision correction. 


"the-clock Vision Correction. 


g 











he first time, most of your patients can 
enjoy the convenience of extended wear. 
can prescribe PERMALENS® Contact 

s with confidence —secure in the 

Owledge that these lenses were specifically 
esigned for extended wear 

E] PERMALENS Contact Lenses have demon- 
strated clinical safety, effectiveness, and superior 
oxygen transmission in U.S. clinical trials and 

in seven years of international use. 


Advanced Polymer Design Makes Extended 
Wear Safe and Effective. 
Œ PERMALENS Contact Lenses combine lens 
design) polymer structure, and water content to 
provide superior oxygen transmission — essential 
for good corneal health and response. 
Œ Superior Equivalent Oxygen Performance 
(ECP) was obtained by polymer design, not by 
reducing the center thickness or increasing 
the water content of a daily wear lens. 
Æ Water is an excellent medium 
to transport oxygen through © 
the lens; not just the center, but 
across the entire surface of 
the lens. 
li Designed specifically for 
. extended wear, perfilcon A is an 
-copen polymer, containing 71 percent 
/ water 
Œ The PERMALENS material, perfilcon A, 
has a superior EOP compared with lower water 
content lenses. 
Œ PERMALENS Contact Lenses allow the natural 
tear film under the lens to remain intact. At 74 
percent, the water content is almost the same as 
the cornea, providing a balanced rate of 
evaporation between the atmosphere and 
the eye. 





'* Facing page: Artist's conception of the cross-section of a PERMALENS Contact Lens. The 
lens comprises 71 percent water (shown in blue), 29 percent polymer (white). Oxygen (god) 
uses the water in the lens as a pathway between the atmosphere and the cornea of the 





Ad 


A typical first generation soft contact lens, with 
38.6 percent water, provides a limited number of 
oxygen pathways through the lens. 





A second generation soft contact lens, with 
55 percent water, provides more oxygen pathways. 


PERMALENS? Contact Lenses, with 74 percent water, gi 
allow superior oxygen transmission while retaining 

the necessary dimensional stability for extended 
wear, 





The relative EOP of three hydrophilic 
contact lens materials over various 


— AIR 


ranges of lens thickness. A sample 3) - 

Dk value appears in parentheses Li 

for each in units multiplied by ' Am 
40-!! (cm2/sec)m405/ml x mm Hg; - pucer 


RT — room temperature. - GLYCOGEN 


— EDEMA 


0.1 0. 0.3 0.4 
LENS THICKNESS (mm) 


3- 
BAL SOFLENS”? 
38.6% (8.RT) 


0 





"Hill, R.M. and Mauger, TF Oxygen update: Hydrophilics. 
Int. Contact Lens Clin. 17(5)224-226, Sept./Oct. 1980. 







tact Lenses Safe and Effective. 


clinical investigation of PERMALENS® Contact Lenses in routine vision 
nent began in January, 1977. A total of 843 patients entered the study 
wearers continuing to participate as of February, 1984. y 


S Contact Lens Study Participants 


No previous contact lens experience 
Prior successful contact lens wearers 
Prior unsuccessful contact lens wearers 


Total Participants 
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EFFICACY 
The efficacy of PERMALENS Contact Lenses for extended wear has been 


clearly established. Visual acuity achieved is comparable to that obtained 
with other soft contact lenses. 


Visual Acuity Achieved 

V/A Percent Achieved V/A Percent Achieved 
20/15 » 4196 20/30 2% 
20/20 80% 20/40 or less 1% 
a Med mero RS AM Ie 
SAFETY 


Corneal compatibility has been determined in slit lamp examinations that 
show PERMALENS Contact Lenses to be safe for extended wear 


Slit Lamp Examinations (Percent of Positive Findings) 


Wearing Time 1 Day- 2-6 742 19-24 31-36 
Observation Prefit(%) 4 Month (95) Months (95) Months(%) Months(%) Months(%) 
Edema 0.7 y.7 2A 34 4.4 2.6 
Injection 2.9 4.7 4.7 3.9 6.8 3.8 
Vascularization 0.7 0.6 0.4 0.8 0.7 0.3 

+ Staining 2.5 3.6 5.0 Ay 6.4 1.0 

oO - L.' 


Ed LEE ua Vu s M 7. 1m MM NM 
^Pachometry readings showed no significant corneal thickening from 
baseline measurements for wearers of PERMALENS Contact Lenses. 


Pachometry Results (Percent of Change) 


Wearing Time Average Change 
in Months From Baseline Measurement 
0-4 T 2.4396 
2-5 + 97% 
6-9 i 32% 
9-12 —ZAI% 
12+ + 60% 


\Clinical summary data on file at CooperVision Optics Division. 


Rical Results” Prove PERMALENS (perfilcon A) ` 











T Se 









Proven in Extended Wear 
Around the World. 


Seven Years of Extended-Wear Vision Correc 
PERMALENS® Contact Lenses were introduc 
in 1974; they were the first extended-wear 
lenses developed and offered anywhere in the 
world. 

The performance of PERMALENS Contact 

Lenses is documented in seven years of clinical 

experience; the lenses are currently being 

fitted in forty-seven countries. 

PERMALENS Contact Lenses were subjected 

to extended-wear clinical trials in Europe 

shortly after the first daily wear soft contact 

lenses were introduced in the United States. 

PERMALENS Contact Lenses have attained the 

pre-eminent position in the United States in 

aphakic vision correction. In 1980, more than © 

out of 40 aphakic extended-wear patients — 

were fitted with PERMALENS Contact Lenses. . 

Patients enjoy the comfort and convenience 

of extended wear The extreme suppleness of 

the perfilcon A material makes the lenses 

exceptionally comfortable on the eye. 

Quality Manufacturing Assures Reproducibility. 
PERMALENS Contact Lenses are 
manufactured in a controlled | 
manufacturing environment with 

rigid quality assurance procedures, 
» to insure reproducibility. > 
A CoooerVisions reputation for quality 
control is based on our recognized 
experience for manufacturing superior 
high-plus lenses for aphakic patients. 

Designed for Practitioner Acceptance, foo. 

Practitioners find that fitting PERMALENS 

Contact Lenses is extremely simple. The chart 

on the following page illustrates the lens selection 

procedure. 


* 






- ff (initial lens) 


8.0/13.5 





is too loose select 
(tightest lens) 


D tight select 
jOsest lens) 





$.3/13.5 7.7/13.5 


* 





E Practitioners and patients appreciate the 
simple lens-care regimen. The same chemical* or 
low-heat thermal care systems used with other 
soft lenses may be used with PERMALENS? 
Contact Lenses. 

For re-hydration during lens wear, a few drops 
of Clerz* Lubricating and Rewetting Eye Drops 
may be used. 

[1 CooperVision provides the service that makes 
extended wear easy for your practice. These 
include favorable terms, a simple reordering 
system that minimizes paperwork, a wide 

variety of standard inventory sets, and custom 
sets as needed. A new lens insurance program 
thatis both economical and easy to use is 
available from CooperVision Contact Lens 
Insurance Service, Inc. 


< Safe, Effective Extended Wear is Here. 

^ E Contact your CooperVision Optics represen- 
tative for full details on PERMALENS® Extended- 
Wear Contact Lenses. Or call (800) 227-8470. 
In California, (800) 982-6100. In Alaska, Hawaii, 
(800) 227-8498. 


"The recommended chemical lens care regimen is the Preflex" /Flexcare" /Clerz* regimen. 


Permalens’ 


(perfilcon A) 
Contact Lenses 
Extended Wear by Design 


For full prescribinc information see following page. 
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Permalens' (perfilcon A) Hydrophilic Contact Lens For Extended Wear Vision Improvement Use In Patients Who Are Not Aphakic 


DESCRIPTION 

The Permalens* (perfilcon A) Hydrophilic Contact Lens is a hemi- 
spherica! shell which covers the cornea and may cover a portion of 
the adjacent sclera. The perfilcon A material is a terpolymer of 
2-hydroxyethy! methacrylate, N-vinyl-2-pyrrolidone, and metha- 
crylic acid, with ethyleneglycol dimethacrylate as a crosslinking 
agent. When fully hydrated in buffered normal saline, the water 
content is 71%. The refractive index is 1.38 and light transmission 
is at least 96% for the visible light spectrum. For the minus lenses 
the base curve ranges from approximately 7.7 mm to 8.6 mm, with 
a diameter of approximately 14.0 mm. Center thickness ranges 
from 0.1 mm to 0.24 mm. The gas permeability of Permalens* (per- 
filcon A) Hydrophilic Contact Lens has been determined to be: 
42.0 x 10-'' (cm?/sec)ml O,/ml x mmHg at 36°C. The percent 
equivalent oxygen performance has been determined to be ap- 
proximately 11.5% for a Permalens' (perfilcon A) Hydrophilic 
Contact Lens of 0.17 mm center thickness. 


Permalens' (perfilcon A) Hydrophilic Contact Lenses are avail- 
able in powers from plano to - 20.00 diopters. 


ACTIONS 

In its hydrated state, the Permalens* (perfilcon A) Hydrophilic Con- 
tact Lens is soft and pliable. When placed on the eye, the hydrated 
lens acts as a refracting medium to compensate spherical ame- 
tropias. 


INDICATIONS (Uses) 

The Permalens: (perfilcon A) Hydrophilic Contact Lens is in- 
dicated for extended wear use to improve vision in patients with 
healthy eyes who are not aphakic and who have no more than 2 
diopters of corneal astigmatism. 


CONTRAINDICATIONS (Reasons not to use) 

The Permalens* Hydrophilic Contact Lens should not be dispens- 

ed for vision improvement if the patient has any of the following 

conditions: 

E Acute and subacute inflammation of the anterior segment of 

the eye. 

BB Any eye disease which affects the cornea or conjunctiva. 

Bi Any active corneal infection: purulent (pus) bacterial, fungal. or 
viral infection. 

@ Insufficiency of lacrimal secretion (dry eyes). 

Bl Corneal hypoesthesia (reduced corneal sensitivity). 

BB Any systemic disease which may affect the eye or be exagger- 
ated by wearing contact lenses. 

iil Allergy to any ingredient in the solutions necessary for care of 
the lenses. Thimerosal, used as a preservative in many solu- 
tions, is one cause of such allergy. 


WARNINGS 

SERIOUS DAMAGE TO THE EYE AND LOSS OF VISION MAY 
RESULT FROM PROBLEMS WITH CONTACT LENSES. IMMEDI- 
ATELY CONSULT YOUR EYE CARE PRACTITIONER TO IDENTIFY 
THE CAUSE OF ANY UNEXPLAINED EYE DISCOMFORT, WATER- 
ING, VISION CHANGE, OR REDNESS OF THE EYE AND TO BEGIN 
ANY NECESSARY TREATMENT. 


PRECAUTIONS 


You must take the following precautions to prevent damage to 

your eyes or to your Permalens' Hydrophilic Contact Lenses: 

BB Always wash and rinse your hands before handling your lenses. 
Eye irritation may result if cosmetics, Soaps, lotions, creams, or 
deodorants come in contact with your lenses. 

E Avoid using aerosol products such as hair spray while wearing 
your lenses. If a spray is used, keep your eyes closed until the 
spray has settled. 

E Fluorescein should not be used while the lens is on the eye. 

ii Always follow the lens care system recommended for your Per- 
malens* Hydrophilic Contact Lenses. (See Directions). 

E Do not mix or alternate heat (thermal) and chemical (not heat) 
lens care systems. 

m Use only the recommended lens care solutions. Do not use sa- 
liva or anything other than the approved solutions to wet 
(hydrate) the lenses. (See Directions). 

B Avoid all harmful or irritating vapors and fumes while wearing 
your lenses. 

E Do not swim with your lenses in place. 

@ Never use tweezers or other implements to remove the lens 
from the lens container. Pour the lens into your hand. 

i Do not touch the lens with your fingernails. 


ADVERSE EFFECTS (Possible problems) 

The following adverse effects have been reported with the use of 

soft contact lenses, including Permalens* Hydrophilic Contact 

Lenses: 

lil Discomfort, or feeling of something in the eye (a foreign body, 
or an abrasion, or a scraped area) 

@ Eye infection 

E Stinging, burning, itching (irritation) 

@ Excessive watering of the eye (tearing) 
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E Redness of the eyes 

@ Dry eyes 

E Reduced sharpness of vision (poor visual acuity) 
E Blurred vision 

Bl Sensitivity to light (photophobia) 


What to do if a problem occurs: 


@ First remove the lens. 

E If the discomfort or problem stops, then look closely at the lens. 

E If the lens is chipped, crackec, or otherwise damaged, DO NOT 
put the lens back on your eye. Return the lens to the storage 
case. Then contact your eye care practitioner. 

E If the lens nas dirt, an eyelash, or other foreign body on it, thor- 
oughly clean and disinfect the lens using the method recom- 
mended by your eye care practitioner. (See Directions) 

ii If the problem does not stop, or if it recurs when you replace the 
lens, contact your eye care practitioner immediately. 


DIRECTIONS (How to care for your lenses) 


General Instructions 

E BOTH CLEAN AND DISINFECT THE LENSES EACH TIME 
THEY ARE REMOVED FROM YOUR EYES. 

B First wash and rinse your hands thoroughly. 

Bi Use only the recommended system of lens care, either heat 
(thermal) or chemical (not heat). 

E DO NOT ALTERNATE OR MIX LENS CARE SYSTEMS. 

ll Use the right solutions (see chart of approved solutions). 

Bi After disinfection leave the lenses in the unopened storage 
case until ready to put the lenses on your eyes. 

il Empty all of the solution from the storage case as soon as you 
remove your lenses. 


CLEANING 

B Place 3 drops of PREFLEX* Sterile Cleaning Solution on each 
surface of the lens and thoroughly clean between thumb and 
forefinger for at least 20 seconds tc remove mucus and other 
deposits. 

E Rinse both surfaces thoroughly for at least 10 seconds with a 
steady stream of PERMASOL™ Rinsing and Storage Solution, 
UNISOL’ Preservative-Free Saline Solution, or FLEX-CARE” 
Sterile Solution for Rinsing, Storing and Disinfecting, depend- 
ing upon the disinfection method used. (See Approved Solu- 
tions Chart.) 


DISINFECTING 

Heat (thermal) Lens Care System 

B First clean and rinse the lenses. (See Cleaning). 

B Place each lens in the correct section (Right or Left) of the stor- 
age case or vial and fill with the recommended rinsing Solution; 
be sure the lens is completely covered 

@ Close the storage case tightly. 

ll Place the storage case in the recommended low-heat disinfec- 
tion unit. 

E Disinfect according to the directions for operation of the low- 
heat disinfection unit. 

Bi After disinfection, store the lenses in the unopened storage 
case until ready to place on the eyes. 

E Empty the storage case after removing the lenses andallow the 
case to air dry. 


EMERGENCY (ALTERNATE) METHOD FOR HEAT (THERMAL) 
LENS CARE SYSTEM 


e if a low-heat disinfection unit s not available, place the 
storage case containinc the lenses in a pan of already boil- 
ing water for 10 minutes (at altitudes above 7000 feet boil for 
15 minutes). 

e Remove the pan from the heat and allow to cool for 30 min- 
utes to complete disinfection. 

e USE OF THE RECOMMENDED LOW-HEAT DISINFECTION 
UNIT MUST BE RESUMED AS SOON AS POSSIBLE. 


Chemical (not heat) Lens Care System 


@ First clean and rinse the lenses. (See Cleaning) 

li Place each lens in the correct chamber (Right or Left) of your 
empty storage case. 

E Fill the storage case with fresh FLEX-CARE' disinfection solu- 
tion, completely covering the lens. 

E Close the storage case tightly. 

E NEVER HEAT THE PERMALENS’ IN THE DISINFECTING SO- 
LUTION. 

E Leave the lenses in the solution fcr at least 4 hours. 

@ Remove each lens separately. 

E Rinse thoroughly with FLEX-CARE* before putting the lens on 
the eye. 


Lens Care Solutions 


A complete list of solutions approved#for use with the Permalens* 
(perfilcon A) Hydrophilic Contact Lens is given in the following 
table. 






APPROVED SOLUTIONS FOR USE WIT} 
(PERFILCON A) HYDROPHILIC GO 





















SYSTEM HEAT (THERMAL) - 
PROCESS DISINFECTION SYSTEM 
CLEANING PREFLEX* 
RINSING PERMASOL™ 
UNISOL™ 
DISINFECTING PERMASOL "used with 
approved low-heat 
disinfection unit 
UNISOL" used with 
approved low-heat 
disinfection unit 
LUBRICATING CLERZ* CLERZ" 
ADAPETTES* ADAPET ES* 





* Chemical solution which disintects. NOT TO BE JSED WITH FEAT. The use of 
FLEX-CARE* with heat has a harmful effect on the lenses. - 


Product List: 
ADAPETTES* Sterile Lubricating Solution 
(Burton. Parsons & Co.. Inc.) P 
CLERZ* Lubricating and Rewetting Eye Drops 
(CooperVision. Inc.) : 
f 
FLEX-CARE' Rinsing. Storing and Disintectng Solution 
(Burton. Parsons & Co . Inc.) a 
PERMA-CASE™ Contact Lens Storage and Car-ying Case 
(CooperVision. Inc.) 
PERMASOL™ Rinsing and Storage Solution 
(CooperVision. Inc.) 3 
PREFLEX* Sterile Cleaning Solution bs 
(Burton. Parsons & Co . Inc | 
UNISOL* Preservative-Free Saline Solution, for rins- 


ing and storing in the neat system ^ 
(CooperVision. Inc.) r 


How to care for a dried out (dehydratec)iens - 

@ Always keep the lens completely covered in the ecommended 
storage solution when the lens is notbeing worn to prevent the 
lens drying out. 

E ií a Permalens* Hydrophilic Contact | ens is left exposed to the 
air for 30 minutes or longer it will beeome dry aad brittle 


To rewet your lens 

ii Handle a dried-out lens with care. 

Bi First, placethelensinits Storage case. a ctor at least one 
hour in one of the recommended rinsmg and storage solutions: 
PERMASOL* or UNISOL* when using the heat (thermal) sys- 
tem, FLEX-CARE* when using the chemical (no: heat) system. 

E Next. clean and disinfect the rewetted (rehydrated) lens, using 
the lens care system recommendes by your eye care practi- 
tioner, (See Directions) 


DOSAGE AND ADMINISTRATION 
Fitting Information 


t 


In general, the eye care practitioner will use-conventional 
methods to fit the Permalens* (perfilcon A) Hydrephilic Contact 
Lens for vision correction. For a detailed descripticnof the recom- 
mended fitting procedure refer to the Permalens* Fitting and In- 
formation Guide, available from Cooper\ision, Inc. (address below). 
Dosage (Wearing schedule) ; 
NOTE: Not every patient is able to wear the Permalens" 
Hydrophilic Contact Lens on an extended wear besis even if able 
to wear a lens on a daily wear basis. The eye care practitioner 
should determine the wearing schedule. Regular cneckups, as de- 
termined by the eye care practitioner, are extremely important. 
The eye care practitioner may recommend a limited wearing tims 
for the first two days. However, clinica! studies have established 
that a wearer's eyes adapt readily to wearing the ?ermalens* Hy-! 
drophilic Contact Lens on an extended wear basis, and that 
limited initial wear is usually not necessary. 

The lens should be removed for cleaning and disinfection at least 
once every two weeks (14 days). 


HOW SUPPLIED 
Each lens is supplied sterile in a seated glass val containing a 
sterile buffered isotonic salt solution. The vial is marked with the 
dioptric power, base curve, diameter. ot number and expiration 
date of the lens. 


CAUTION: FEDERAL LAW PROHIBITS DISPENSING WITHOUT 


(Ooper Vision. 


CooperVision, Inc. d 
Optics Division > 
265 N. Whisman Rd. 

Mountain View, CA 94043 
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| ase bote that Coburn investigators still 
ave the following responsibilities: 


\ 


Q 


PORTANT IOL REGULATORY 


NOTICE 


-FFECTIVE MARCH 15, 1981, ROUTINE SAFETY ADJUNCT STUDY REPORTING 
HAS BEEN DISCONTINUED FOR ALL COBURN INTRAOCULAR LENSES. 





fħat does this mean to you the implant surgeon when you use Coburn intraocular lenses? 


e As of March 15, 1981, Coburn investigators are no longer required to submit routine 
wee preoperative, operative, and postoperative reports on any patients who received Coburn lenses 


-under the Safety Adjunct portion of the Cobum IOL study. 


wE] 

"Bor Cobum lenses implanted after March 15, 1981, the only routine reports investigators will be 

» required to submit on all patients is an Implant Notification Card to register lens implants. 
24 Sample card below.) 


= 


are 
< 





According to Federal 
regulations, this form must 
be completed and returned 
to Coburn Optical on all 
Lenses implanted, returnec, 
destroyed or lost. 


|l. Adverse reaction reports must still be 
submitted within five days after occurr- 
enee. 


m 


Surgeons who wish to implant Coburn 
lenses must be approved Coburn investi- 
eators for the lens style they wish to use. 


Investigator's # 


LII 18 c 


Investigator Name 


3. Informed consent must continue to be 


Last Initials 


obtained, and complete medical records 
maintained on all patients. These records 
must be sufficient to retrieve patient in- 
formation at a later date if necessary. 


1. Investigators must continue to supply 
annual reports to Institutional Review 
Committees according to their require- 
ments. A copy of this report is to be 
provided to Coburn. 





Patient Name 
Last initials 
-— TI TONET 


Month 
Surgeon's Name 


Last Initials 


cin 


Date of Surgery Ed 
ntn 


ATTACH STICKER HERE 


Details of this revision of the clinical study | 
are available from: | | 


Coburn Optical Industries, Inc. 
Professional Products Division 
1375 South Fort Harrison, Clearwater. Florida 33516 
Toll free (800) 237-5906 or in Florida call collect (813) 443-2606. 
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"EXTRACAPSULAR EAST" 


SPONSORED BY THE 
POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


MAY 9-10, 1981 


HOTEL ST. MORITZ 
NEW YORK CITY 


A Comprehensive Update On Intraocular Surgery With 
Particular Emphasis On Extracapsular Techniques 
Course Director John R. Finley 


GUEST FACULTY 


ROBERT S. COLES, M.D. LARRY G. LEISKE, M.D. 

LEEDS KATZEN, M.D. JOHN PARKS, M.D. 

CHARLES KELMAN, M.D. STEVEN SHEARING, M.D. 
JOHN SHEETS, M.D. 


FACULTY 


SOLOMON LIEBOWITZ, M.D. 
CLYDE R. LOCKE, M.D. 
RICHARD MACKOOL, M.D. 
FRANCIS A. MANOPOLI, M.D. 
JOSEPH MELTZER, M.D. 
LAWRENCE PAPE, M.D. 


JORGE N. BUXTON, M.D. 
HERVE BYRON, M.D. 
SEYMOUR FRADIN, M.D. 
MARK S. JAFFE, M.D. 
AUGUST KOHTIO, M.D. 
RICHARD S. KOPLIN, M.D. 
















AMA-CME Credits: Category 1: 16 
Registration fee: $300.00 (Luncheons included) 
For registration and additional information, please write: 


Jane Stark, Registrar 

Post Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 ` 





























GEORGETOWN UNIVERSITY 

SCHOOL OF MEDICINE 
OFFICE OF CONTINUING MEDICAL EDUCATION 
And 





center for sight 


ANNOUNCE 


VITRECTOMY WORKSHOP 
Featuring 
The Ocutome and Fragmatome Systems 
June 11-12, 1981 


FACULTY: 


Alexander Brucker, Scheie Eye Institute 
Steven Charles, University of Tennessee 
Howard Cupples, National Naval Medical Center 
Michael Lemp, Georgetown University 
Ronald Michels, Wilmer Eye Institute 
*Leonard Parver, Georgetown University 
A. Raymond Pilkerton, Georgetown University 
Thomas Rice, Wilmer Eye Institute 


*Program Director 


One-half of the two day course is devoted to hands-on laboratory experience with the 
Ocutome system under direct faculty supervision. The remaining time is spent in didactic 
sessions presented by the faculty. Anterior and posterior segment applications will be 
discussed, but emphasis will be placed on the management of anterior segment problems. 
AMA-LCCME Category | credit. 


REGISTRATION: 
Didactic and laboratory sessions: $475. (limited to 30 participants) 
Didactic sessions only: $100. 


For information, please contact: Office of Continuing Medical Education, First Floor, 
Georgetown University Hospital, 3800 Reservoir Road, NW, Washington, D.C. 20007. 
Telephone: (202) 625-2306. 
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The Ultimate Instrument for 
Glaucoma Management 


The Alcon Applanation Pheumatonograph? 
offers vou the latest solid state technology for 
intraocular pressure measurement and glau- 
coma management. This unit will allow you to 
completely expand your knowledge of the pa- 
tient s aqueous dynamics through both tonome- 
tric and tonographic studies. The unique 
method of applanating the cornea allows pres- 
sures to be taken when the patient is sitting or 
reclining. In fact the Pheumatonograph is so 
sensitive that detailed pulse waves can be per- 
manently graph recorded. 

For more detailed information, send this 
ad with your name and address to Surgical 
Products Division, Alcon Laboratories, Inc., 

PO. Box 1959, Fort Worth. Texas 76101. 


[Alcon Surgical 








ALBALON* (naphazoline HCl) 

0.1% Liquifilm* sterile ophthalmic solution 
CONTRAINDICATIONS: Hypersensitivity to a 
component of this medication; narrow-angle 
glaucoma; infants and children. WARNINGS: 
A severe hypertensive crisis may ensue in 
patients under MAO inhibitor medication from 
use of a sympathomimetic drug. CNS depression 
leading to coma and marked reduction in body 
temperature may occur in children, especially 
infants. PRECAUTIONS: Use only with caution 
in the presence of hypertension, cardiac irregu- 
larities, hyperglycemia (diabetes), hyperthy- 
roidism,and when other medications are being 
used. ADVERSE REACTIONS: Pupillary dilation 
with increase in intraocular pressure, systemic 
effects due to absorption (hypertension, cardiac 
irregularities, hyperglycemia). Drowsiness may 
be experienced in some patients. Coma may 
occur in young children. 


AlIeRGAN Pharmaceuticals. Inc.. Irvine, Ca 


| 


ortunities | 


Albalon and Albalon-A 


relief. v 


(naphazoline HCl 0.05%, antazoline phosphate 0.5%) 


DOSAGE AND ADMINISTRATION: One to two 
drops every three to four hours. 


ALBALON-A™ 
(naphazoline HCI 0.05%, antazoline phosphate 0.5%) 
Liquifilm* sterile ophthalmic solution 


INDICATIONS: Based on a review of a related 
combination of drugs by the National 
Academy of Sciences — National Research 
Council and/or other information, FDA 
has classified the indications as follows: 
"Possibly" effective: For relief of ocular irri- 
tation and/or congestien or for the treat- 
ment of allergic, inflammatory, or infectious 
ocular conditions. Final classification of 
the less-than-effective indication requires 


| further investigation. ! 


on ee et ne 


fornia 92714 


CONTRAINDICATIONS: Hypersensitivity to one 
or more of the components of this preparation. 
WARNING: Do not use in presence of narrow- 
angle glaucoma. PRECAUTIONS: This prepara- 
tion should be used only with caution in the 
presence of hypertension, cardiac irregularities 
or hyperglycemia (diabetes). To prevent contam- 
inating the dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding 
area with the dropper tip ofthe bottle. Keep 
bottle tightly closed when net in use. Protect 
from light. ADVERSE REACTIONS: The following 
adverse reactions may occur: Pupillary dila- 
tion, increase in intraocular pressure, systemic 
effects due to absorption (e., bypertension, 
cardiac irregularities, hypergiycentia ). DOSAGE: 
One or two drops instilled im each eye every 
3 or 4 hours or less frequently, as required to 
relieve symptoms. 
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When its fungal... 


Es. N 
Whenitsan ~ 
emergency 
817-293-0450 
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For primary signs of mycotic infection prescribe Natacyn. 

Natacyn is indicated for treatment of fungal blepharitis, conjunctivitis 

and keratitis caused by susceptible organisms. 

Natacyn is a topical ophthalmic suspension that 

is broad spectrum, fungicidal, well tolerated 

and non-irritating. 
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Steady, regulated release with 
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provided by DIAMOX SEQUELS, 
side effects have been diminished in many patients? 
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E Prescribe Vasocidin' 
.. the solution with the dependable 
: concentration. 





Mountain climber. He limits his risk by not relying on 
guesswork. You do the same when you prescribe 
Vesocidin. There's no guessing about its steroid concen- 
tration. With cependable Vasocidin Ophthalmic Solution, 
you know your patients will be receiving the maximum 
concentratior in every clear drop...every time. 


This is hardly *he case with the ocular steroid suspen- 
Sions. With suspensions you must rely on guesswork. 
This was documented in a published study! of ocular 
Steroid Suspensions. Apt and his associates concluded 
that whether er not these Suspensions are shaken “it 
is likely that many patients would still not receive the 


maximum concentration of the drug:’ So, why take the 
suspension gambie? 


Guesswork stops with Vasocidin. With clear Vasocidin 
Solution, you can treat nonpurulent bacterial conjuncti- 
vitis and blepharitis* and be confident your patients will 
be receiving the dosage you prescribed. Every drop 
contains the precise concentration of anti-infective, 
anti-inflamma ory and decongestant. Vasocidin clears 
redness fast, end itdoesn't cause a gummy, sticky 
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often does. 
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And for nighttime use, prescribe Vasocidin Ointment 
(prednisolone acetate 0.5%, sulfacetamide sodium 
10.096, phenvisphrine hydrochloride 0.125%) 





Vasocidin^ 


(prednisolone sodium phosphate 0.25%, sulfacetamide sodium 10%, 


phenylephrine HCIO.12594) 
The clear sulfa/steroid solution with the 
dependable concentration. 


'Apt L, et al: Patient compaance with use of topical ophthalmic corticosteroid sus 


VASOCIDIN- OPHTHALMIC SOL JTION “INDICATIONS: Ophthalmic: Based on a review of a related combination of drugs by the National Academy of Soiences-National Research Council and/or other irtormation, FD/*has classified the indication as 
follows: ''Possibly"' effective: r the treatment of nonpurulent blepharitis and blepharoconjunctivitis (seborrheal, Staphylococcal, allergic) and nonpurtaent conjunctivitis (allergic-and bacterial). Final classification of the less-than-effective indication 
igQLires further investigation 


pensions. AJO 87: 210-214, 1979. 


C3NTRAINDICA simplex, ocular tuberculosis, vaccinia, varicella and most other viral diseases of the cornea and conjunctiva; fungal diseases of the eye and most dendritic ulcers. 

Purulent conjunctivitis and purutent blepharitis are Contraindications for topical steroids. Should not be used by patients with narrow angle glaucoma or-those sensitive to Sulfonamides. Discontinue use in otherwise sensitive patients. WARNINGS: 
lof steroid medicatics in the treatment of stromal herpes simplex keratitis requi ion; i ' i ory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity 

and fielcs of visien.:posterior su-capsular eataract formation, or may aid in the establishment of secondary ocular infections from pathogens liberated from ocular ti a, | à 

been kriôwn to occur with the use of topical steroids. Acute purulent untreated infection of the eye may be masked or activity enhanced by presence « steroid medication. Topical Steroids are not effective in mustard gas keratitis and Sjogren's 

kerato-conjunctivitis. Safety ininensive or protracted use of topical steroids during pregnancy has not been substantiated. If irritation persists or develops, patient should be advised to discontinue use 

and consult prescribing physicia-. PRECAUTIONS: As fungal infections of the cornea are particularly prone to develop coincidentally with long-term loca:-steroid applications 

suspected in any persistent corral ulceratien where a steroid has been i 


, fungus invasion must bè o 
used or is in use. Intraocular pressure should be checked frequently. Solutions containing phenylephrine h O enV| SION 
darken on prolonge: standing ar«f exposure to heat and/or light. The darkened solution should not be used. This product is sterile when . To ' 
lo touchithe eyeiids:or su 


ydrochioride may 
as - nt Me eb care should be taken nct 
rround®g area with the dropper top of the bottle Keep bottle tightly closed when not in use. Protect light. ucoma with optic nerve damage: 
om acuity andfiet defects. pcsterior subcapsular cataract formation, secondary ocular infections from pathogens liberated from ocular tissues, perforation of the globe. EeoperVision Pharmaceuticals inc. 
c ical 1980 80-5-0477 


FO Box 367 
Sen German, Puerto Rico 00753 USA 
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ESTELLE DOHENY EYE FOUNDATION 
AND 
THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 


ANNOUNCE 


PRACTICAL PHOTOCOAGULATION 


WORKSHOP 
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FRIDAY, JULY 17, 1981 


OBJECTIVES: 


1. To review the principles and tech- 3 To familiarize the participants with the 


niques of photocoagulation. 


different available xenon arc and argon 


systems. 
2. To review indications, contraindica- 4. To provide actual first-hand practice In 
tions and complications of photocoa- photocoagulation techniques. 
gulation. 
FACULTY 


COURSE COORDINATOR: Richard R. Ober, M.D. 
Assistant Professor of Ophthalmology 
University of Southern California 
School of Medicine, Los Angeles, California 
Robert K. Abraham, M.D., Associate Clinical Professor of Ophthalmology 
University of Southern California School of Medicine, L.A., California 
Kenneth R. Diddie, M.D., Associate Professor of Ophthalmology, 
University of Southern California School of Medicine, L.A., California 
Michael H. Goldbaum, M.D., Associate Professor of Ophthalmology 


University of Southern California 
Zdenek Gregor, F.R.C.S., Ass 
University of Southern California 
John B. Hodgkinson, M.D., 


School of Medicine, L.A., California 
istant Professor of Ophthalmology 
School of Medicine, L.A., California 
Assistant Clinical Professor of Ophthalmology 


University of Southern California School of Medicine, L.A., California 
John F. Nursall, M.D., Associate Clinical Professor of Ophthalmology 
University of Southern California School of Medicine, L.A., California 
Stephen J. Ryan, M.D., Professor and Chairman, Department of Ophthalmology 
University of Southern California School of Medicine, L.A., California 
Manfred Spitznas, M.D., Professor of Ophthalmology 
University of California at Los Angeles, School of Medicine, L.A., California 


DIDACTIC SESSIONS: 
Biophysics of Photocoagulation 
Histopathology of Photocoagulation 
Principles Techniques of Photocoagulation 
Fluorescein Angiography as Related to 

Photocoagulation 
Diseases Treated by Photocoagulation 
Complications of Photocoagulation 
Clinical Results of Treatment 
Future for Lasers 


PROGRAM 
LABORATORY SESSIONS: 
Practice Photocoagulation on Animal 
Eyes with Individual Instruction Using 
Both Xenon arc and Argon Systems 


Registration Fee: $125.00 
Advance Registration due to limited 
enrollment of 20 physicians 
Make check payable to and mail to: T. 
DOHENY EYE FOUNDATION—PHOTOCOAGULATION 
1355 San Pablo Street 
Los Angeles, California 90033 
Attention: Nancy Call 
Information: Nancy Call (213) 224-7752 


HYDROCURVE II;,(bufilcon A ) 
CONTACT LENSES FOR EXTENDED-WEAR 


A NEW GENERATION IN TIME 





ii 
CONCEIVED FOR EXTENDED-WEAR 
.he HYDROCURVE — cornea's metabolic re- research and unrelent- 


logical demands of the 
II ss (bufilcon A) quirements during 24- ing standards in pro- eye during both open 
ontact Lens is en- hour wear. Its design is ducing a lens to satisfy and closed conditions. 


Jineerec to s. isfy the . the result of extensive the complex physio- 
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EXITIIMST FLEXIBILITY WIDE RANGE OF PARAMETERS 

< Rareful patient selection, - your p patients to adapt toa Two primary lens designs ‘on the eye and provide ; 
follow-up and lens daily-wear regimen while allow you to fit the flattest adequate tear circulation. 


= are critical to successful you monitor their progress lens that will remain stable 

extended-wear. The tensile ^ and allow them to make a e i o ree 
strength of HYDROCURVE safe transition. Bdke-Curveb Pelbianiets Range* PEereht (at —3 00D) 
Iss Contact Lenses enables | LL Ts aa a a a 


| 88 145 | Plano to 55% 05mm | 
| | Ec ae ALIAD, "ge 
85 140 Plano to 55% 05mm 

| | -1200D a 


f í | I 


*A full range of aphakic extended-wear powers is also available 





* P. | Typical HYDROCURVE II Contact Lens for Extended-Wear 
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HYDROCURVE II, (bufilcon A) 


DESIGNED TO SATISFY THE CORNEA'S 


METABOLIC REQUIREMENTS DURING 24. 


Three primary factors estab- 
lish the HYDROCURVE ITcc 
Contact bens ideal for 
extendec-wea 

Overall Thinnes:. Wii 
center thickness of only 

.05 mm at —3.008D. a liberal 
amount of oxy je 


-- 
—J 


cel 


HIGHEST 


The oxygen tr. 
of the HYDRO 


IDIHIT 
ISITA 


, : EL OG 


Contact Lens establishes jt 


transmitted through the 
lens. Other extended-wear 
lenses at the same power 
are 4 times thicker 


Moderately High Water 
Content. The 55% water 
content of the HYDRO- 


apart and ahead of all other 
leading soft lenses 





CURVE IIce Contact Lens 
facilitates Oxygenation 
without sacaficing tensile 
strength. It © the only lens 
that can be sworn on either 
d daily or exended regi- 
men. Durability is the reason 
why. 


OXYGEN TRANSMISSIBILITY 


Center 

Thickness 
Brand (at —3.00 D) 
HYDROCURVE TI ss 05 mm 
HYDROCURVE TI; 05 mm 
Bausch & Lomb 04 03 mm 
Cooper Permalens 21 mm 
Aquaflex Super Thin G6 mm 
AQ Thin 64 mm 
American Hydran Zero-6 06 mm 
Bausch & Lomt U4 07 mm 


CONTACT LENSES FOR EXTENDED WEAR 


WEAR 


The “Oxygen Agent." The 
HYDROCURVE II Contact 
Lens is synthesized with a 
monorner that substantially 
Increases its oxygen trans- 
missibility. | 


'US Fatent no. 3,965,063 


Labelled 
W/ater 
Content 


Oxygen 
Transmissibility 
(Dk/L x ] 0-9) 


55% 22.74 
4596 15.52 
38.6% 14 3¢ 
7 1% 13.53 
42.5% 10.82 
425% 9 24 
38% 8.12 
38.6% 7.8? 


| 


Irving | 
oF (cm/sec) (ml 25/ml.» 


Nt. Ph [D 


“Irving Fatt, Ph D 


f (cm/sec) (ml 25/ml x mm Hg) February 


IS measured in a polarogr: 


phic ceil at 72°F, and expressed in units 


mm Hq), September 1980 
s measured in a polarographic cell at 70°F, and expressed in units 
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S HYDROCURVE sor tenses. c 


A SUBSIDIARY OF CONTINUOUS CURVE CONTACT LENSES, INC 


8006 ENGINEER ROAD, SAN DIEGO, CALIFORNIA 92111 
(800) 854-2790; IN CALIFORNIA (800) 542-6000; (714) 277-9873 


CLINICALLY CONFIRMED 


SAFETY 


A 42-month study proved 
the safety and efficacy of 
HYDROCURVE II® (bufilcon 
A) Contact Lenses when 
worn for extended periods 
by 1,325 "cosmetic" patients. 
More than 24,000 follow-up 
examinations were per- 
formed over the duration of 
the clinical investigation. 


All clinical studies on the 
HYDROCURVE II Contact 
Lenses for Extended-Wear 
were conducted in the 
United States for the most 
extensive study ever con- 
ducted on soft contact 
lenses. 





Here's a summary of 
the results: 


PATIENT PROFILE 


Data based on Clinical trials from July 1977-November 1980. 


Sex Previous Lens Expenence 
No. of Fernales 83] Successful 673 
No. of Males 494 Unsuccessful 198 
1.325 . None | 454 


[| dd cd lc lI—LLIL——d4——————A4—-—rx 


Best Acuity Achieved Length of Time on Extended-Wear Study 


20/15 227 13-24 months BC 

20/20 976 25-36 months 92¢ 

20/25 76 37-42 months 215 
< 20/30 45 


INCIDENCE OF SIDE EFFECTS 


With more than 24,000 the incidence of cl nically 
follow-up exams performed significant side effects was 
over the 42-month study, negligible. 


96 of Visits with Incidence 
of Clinically Significant 
Side Effects 


% of Visits 
with No Incidence 
of Side Effects 


Edema 97 3% 2.796 
Vascularization 97 996 21% 
Injection 94.2% 5 8% 
Staining 95.9% 41% 






Please see the package insert for full prescribing information 
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Current Eye Research 


Monthly, commencing 1981 





Executive Editors 
C. A. Paterson and N.A. Delamere. University of Colorado, Health Sciences Center. 
4200 E. Ninth Ave., Denver, Colorado 80262. USA 


The first rapid publication journal for the international eye research community. 
Covers all aspects of eye research including clinical research, anatomy, physiology, 
biophysics, biochemistry, pharmacology, developmental biology, microbiclogy and 
immunology. 


Contents of Volume 1 Number 1 


Quantitative analysis of collagen from normal Complement-dependent cytoxicity in rats 


developing corneas and corneal scars. bearing human adenovirus type 12-induced 
Charles Cintron, Bor-Shyue Hong and Claire primary retinoblastoma-like tumor in the eye. 
L. Kublin Teruo Nishida, Noritsugu Mukai and Samuel 
A search for the photoreceptor in the P. Solish 

photosensitive irises of normally pigmented 

and albino hamsters (Mesocricetus The editors welcome the submissien of 
auratus). Richard M. Zucker and John Nolte Suitable full length papers, short 

The ocular pulse. E.S. Perkins communications and minireviews. Specially 






ruled typing sheets and detailed instructions 
to authors can be obtained from the editors or 
the publishers. P 


Steric structure activity relationships of 
various adrenergic agonists: ocular and 
Systemic effects. J.M. Rowland and 
D.E. Potter 


The effect of bicarbonate ion concentration 
on trans-endothelial short circuit current in ox 
corneas. Chris Wigham and Stuart Hodson 


Anti-inflammatory effects of betamethasone 
phosphate, dexamethasone phosphate and 
indomethacin on rabbit ocular inflammation 
induced by bovine serum albumin. 

P'S. Kulkarni, P. Bhattacherjee, K.E. Eakins 
and B.D. Srinivasan 


Cyclic nucleotides in anatomical 


subdivisions of the bovine lens. Mark E. 
Zagrod and David R. Whikehart 
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new Propine | 


(dipivefrin HCI) 0.1% 





The right direction to effective control of glaucoma 
with fewer side effects. | 


The prodrug Propine (dipivefrin HC1): the confidence of an 
established base with the new benefit of fewer side effects. 


Prodrugs are agents which This addition creates a more 
enter the body as one compound lipophilic compound which - 
and then are altered into the is absorbed better into ths eye — 
active drug through enzymatic 17 times better penetration? 
activity. Propine is a prodrug Once inside, it is converted to 

of epinephrine that differs from epinephrine by enzymes within 
epinephrine by the addition of the eye. This action makes 

two pivalyl side chains. Propine more potent than 


comparable concentrations of 
epinephrine, yet with fewer 
side effects. , 





Propine (dipivefrin HCl): better 
penetration with minimal side 
effects. 





Propine (dipivefrin HC1) molecule 
depicting addition of the two 
pivalylside chains. 





Epinephrine: less efficient penetra- 
tion with greater chance of side 


ine first prodrug 
for glaucoma therapy. 


oe with timolol or pilocarpine, or as initial anhap 
Propine" (dipivefrin HC1) provide | | 
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Effective control of IOP - CT | Economy om 


Therapeutic response com- m N early half ya price of equiv- 
parable to 2% pilocarpine q.i.d. cabin alent amounts of timolcl.. 
Reduces mean pressure 20 Nu ame i an important consideration for 
to 24% | T fixed 1 income patients. 
Facilitates outflow and decreases. em m i f inuna tae 

aqueous production — > ded 


Sue — Propine (dipivefrin HCI): 
Fewer side effects thaá i | the Tight direction for use 


epinephrine or pilocarpine D B Concomitantly with timolol 
cd .  OPpilocarpine sy. 

et Lm side effects than |. `B | Switch epinephrine and pilo- 
Eos a of disi llis - TUE  carpine users to Propins 
off a Saket aa aiaa eee A5 m" Initia: therapy: effective - 

ects pinephrine: . and safe choice for the new- 
Propine is well-tolerated by . Blauccma patient. i 
patients with demonstrated | C NM i 
intolerance to epinephrine5 2 1 I 
No miosis as with ia 


= 


Convenient b.i.d. TPE | 


Greater likelihood of patient | 
compliance 

Easier concomitant use sem 
timolol b.i.d. dosage 


A 


Propine™ (dipivefrin HCI)... Lab n] | 

ancther advancement in research and ¢ development 
Eu leader in Eee — —L4 

| i - | l 


A sek l 

.1. Mandell AT. Bt al. Dipivalyl epinephrine: A new prodrug in the treatment of glaucoma. Ophthalmology 1978 
Mar:85(3):268-275. 

& Kohn AN. etal.Clinical com mparison of dipivalyl epinephrine and epinephrine in the treatment of glaucoma. 
Am J Ophthalmol 1979:87:196-201. 

 & Kass MA et. al. Dipivefrin and epinephrine treatment of elevated intraocular pressure: a comparative study. 
- Arch Qphthalmol 1979 Oct; ;97(10):1865-1866. 

4. Allengan Report Series No. 168, 1980. 

i 5. Allergan Report Series No. 169, 1980. 


AllegcaN Pharmaceuticals, Inc. 
Irv-ne, CA 92713 








Propine" (dipivefrin HCl)... 
another advancement in 
research and development 

by the leader in ophthalmics. 


Propine™ (dipivefrin hydrochloride] sterile ophthalmic solution 


CONTAINS: Dipivefrin HCI*. .0.1% with: benzalkonium chloride 0.004%; edetate disodium; mannitol; sodium 
chloride: sodium metabisulfite; hydrochloric acid to adjust pH and purified water. “Licensed under 
U.S. Patent Nos. 3,839,584 and 3,809,714. INDICATIONS: Propine™ (dipivefrin HCI) is indicated as initial 
therapy for the control of intraocular pressure in chronic open-angle glaucoma. Patients responding 
inadequately to other antiglaucoma therapy may respond to addition of Propine. In controlled and open 
label studies of glaucoma, Propine demonstrated a statistically significant intraocular pressure-lowering 
effect. Patients using Propine twice daily in studies with mean durations of 76-146 days experienced mean 
pressure reductions ranging from 20-24%. Therapeutic response to Propine twice daily is somewhat less 
than 2% epinephrine twice daily. Controlled studies showed statistically significant differences in lowering 
of intraocular pressure between Propine and 2% epinephrine. In controlled studies in patients with a 
history of epinephrine intolerance, only 3% of patients treated with Propine exhibited intolerance, while 
55% of those treated with epinephrine again developed an intolerance. Therapeutic response to Propine 
twice daily therapy is comparable to 2% pilocarpine 4 times daily. In controlled clinical studies comparing 
Propine and 2% pilocarpine, there were no statistically significant differences in the maintenance of IOP 
levels for the two medications. Propine does not produce miosis or accommodative spasm which 
cholinergic agents are known to produce. The blurred vision and night blindness often associated with 
miotic agents are not present with Propine therapy. Patients with cataracts avoid the inability to see 
around lenticular opacities caused by constricted pupil. CONTRAINDICATIONS: Propine™ should not be used 
in patients with narrow angles since any dilation of the pupil may predispose the patient to an attack of 
angle-closure glaucoma. This product is contraindicated in patients who are hypersensitive to any of its 
components. PRECAUTIONS: Aphakic Patients. Macular edema has been shown to occur in up to 30% of 
aphakic patients treated with epinephrine. Discontinuation of epinephrine generally results in reversal of 
the maculopathy. Pregnancy Category B. Reproduction studies have been performed in rats and rabbits at 
daily oral doses up to 10 mg/kg body weight (5 mg/kg in teratogenicity studies), and have revealed no 
evidence of impaired fertility or harm to the fetus due to dipivefrin HCI. There are, however, no adequate 
and well-controlled studies in pregnant women. Because animal reproduction studies are not always 
predictive of human response, this drug should be used during pregnancy only if clearly needed. Nursing 
Mothers. It is not known whether this drug is excreted in human milk. Because many drugs are excreted in 
human milk, caution should be exercised when Propine is administered to a nursing woman. Usage in 
Children. Clinical studies for safety and efficacy in children have not been done. Animal Studies. Rabbit 
studies indicated a dose-related incidence of meibomian gland retention cysts following topical admini- 


stration of both dipivefrin hydrochloride and epinephrine. ADVERSE REACTIONS: Cardiovascular Effects. 


Tachycardia, arrhythmias and hypertension have been reported with ocular administration of epinephrine. 
Local Effects. Burning and stinging was the most frequent side effect reported (6%) with Propine alone. 
Injection was observed in 6.5% of the patients. Epinephrine therapy can lead to adrenochrome deposits in 
the conjunctiva and cornea. HOW SUPPLIED: Propine (dipivefrin HCl) is supplied on prescription only as a 
0.1% sterile solution in plastic dropper bottles in the following size: 10 ml — NDC 0023-0260-10. 


AIIERGAN Pharmaceuticals, Inc. 
Irvine, CA 92715 
































THE COLLEGE OF 
PHYSICIANS & SURGEONS 


OF COLUMBIA UNIVERSITY 
12th Annual Course of the 
Edward S. Harkness Eye Institute 


OCULAR INFLAMMATION, ~ 
DIAGNOSIS AND THERAPEUTICS : 
September 24 & 25, 1981 (8:30 A.M.-5:00 P.M.) 
Fee: $220; Resident's Fee: $110 (ESHEI Alumni: $110) 
14 Credit Hours in Category 1 of the 
A.M.A.’s Physician's Recognition Award 


Course Directors: Albert J. Hofeldt, M.D. and 
Laszlo Z. Bito, Ph.D. 


Topics: 





ORBITAL INFLAMMATION 
POST-OPERATIVE INFLAMMATION 
THERAPEUTICS 


BASIC SCIENCE ASPECTS 

EXTERNAL INFLAMMATION 

INTRAOCULAR INFLAMMATION 
SURGICAL MANAGEMENT 


THE ALGERNON B. REESE LECTURE by G. Richard O'Connor, M.D. and 
THE GEORGE K. SMELSER LECTURE by David Maurice, Ph.D. 


Members of the Department of Ophthalmology and 
the following Guest Faculty: 


D.M. ALBERT D. MAURICE G.R. O'CONNOR 
M.R. ALLANSMITH R. MEYERS-ELLIOTT F. POLACK 

J. ELLIOTT H. NEU F.N. SABATES 
J. LUBIN P.G. WATSON 


Contact: DR. ELIZABETH C. GERST, Director, Continuing 
Education Center, 630 West 168th Street, New York, N.Y. 
10032: telephone: (212) 694-3682. 


MARLIN. 


A Division of J.L.M., Inc. 


Introducing 
Fully Skinned 
COMBI-PAC 
For Further 


ME m. Caine St Oe 


Salt Tablets - 
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@ COMBI-PAC — Each Pac contains 200 — 25D mg. Sodium 
Chloride U.S.P. Tablets and one preparation dispenser bottle. 
Packaged 12 Combi-Pacs per box. Priced at$ 29.40 per box, 
unit cost$2.45/Pac. Minimum order one box. 

€ SALT TABLETS — 200 — 250 mg. Sodium Chloride U.S.P. 
Tablets. Packaged 20 bottles per box. Priced at $35.00 per 
box, unit cost $1.75/bottle. Minimum order cne box. 


@ PREPARATION BOTTLES — One ounce preparation dis- 
penser bottles. Packaged 20 bottles per box. Priced at 
$13.00 per box, unit cost $.65/bottle. Minimum order one 
box. 

è HEAT DISINFECTION KIT — Stainless steel fixture & Nory!® 
plastic soft lens case. Packaged 6 heat kits per box. Priced at 
$36.00, unit cost $6.00/kit. Minimum order one box. ya 


VOLUME DISCOUNT: Orders of 15 boxes or more of any 
Marlin Products are discounted 10%. 


ORDER PREPAID: Save shipping costs or net 30 days FÓB 
Mail checks to Tarzana, CA. Calif. residents add 696 


Sales Tax. 
or order from: 3 


S, 99:4 M V WP.O. Box 284, Tarzana, CA 91356 


What you 
dont see is the 
time it saves. 


A superb instrument of unsurpassed optical precision? 
Of course. 

But what really counts when you place a Nidek AR-2000 
in your office is the time it saves eac day. Valuable time you 
can devote to other aspects of your practice — rather than to 
routine objective refraction. Valuable time to be spent with 
present patients — and for seeing new ones as "d! 

All of this becomes yours with the Nidek AR-2000 — an 
instrument so completely automated that anyone in your 
office can be trained to use it, even with the most difficult of 
patients. Virtually nothing is left to human error. 

A unique automatic fogging system helps relaxation, 


YES! Fd like additional information about the Nidek AR-2000 
» Automatic Refractor. Please send a complimentary brochure to: 


STATE 


PHOBNBL ee je TEN, 
Mail to: Marco, P.O. Box 10187, Jacksonville, Florida 32207 


A built-in TV monitor permits the observer to view the 
patient’s eye and provide a more precise vertex distance 
alignment. All refractive measurements are electronically 
calculated by a micro-processor and are digitally si as 
well as being printed out on hard copy for future reference. 

Perhaps best of all, the Nidek AR-2000 is sold and serv- 
iced exclusively by Marco as an adjunct to its own complete 
line of optical equipment. 

A special full-color brochure has been prepared, describ- 
ing all of the features of the AR-2000 and providing com- 
plete specifications. If you would like a complimentary copy, 
return the coupon below today. 


| The Nidek AR-2000 


| Objective Automatic 
| Refractor 
i 


HEMARCO 


1316 San Marco Boulevard/P.O. Box 10187/Jacksonville, Florida 32207 
Call Nationwide Toll Free: 800/874-5274: in Florida 800/342-9351: Telex: 56209 
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BASIC SCIENCE 
COURSE IN — 
OPHTHALMOLOGY 


The University of Texas 
Health Science Center at Houston 
The Medical School 


ES 


: 
b 
3 
p 
E 
pee 
aa 






January 4-February 26, 1982 
Thirteenth Annual Session 


This course consists of lectures, laboratory 
dissection and demonstrations by an experi- 
enced faculty of ophthalmologists and basic 
scientists. It is directed toward the require- 
ments of residents and prospective residents 
in ophthalmology. 


The curriculum includes: 


Anatomy Motility 

Physiology Neuro-Ophthalmology 

Biochemistry Glaucoma 

Pathology Immunology 

Medical Visual Fields 

Ophthalmology 

Retinopathy Optics 

External Disease Refraction 

Pharmacology Embryology and 
Genetics 


Tuition is $1300.00. For further information 
and application forms, please write: Richard 5. 
Ruiz, M.D. Chairman, Department of Ophthal- 
mology, Basic Science Course, Hermann Eye 
Center, 1203 Ross Sterling Avenue, Houston, 
Texas 77030; phone (713) 797-1777, ext. 
3:308 or (713) 792-5920, 5922. 
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DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF ROCHESTER 


SCHOOL OF MEDICINE AND DENTISTRY 
ROCHESTER, NEW YORK 


announces 
“ULTRASOUND IN CLINICAL OPHTHALMOLOGY” 


Friday, September 29, 1981—8:30 a.m. to 5;00 p.m. * 
Saturday, September 26, 1981—8:30 a.m. to 12:30 p.m. 
This course will cover physical principles, instrumentation, examination, 


and the basic clinical applications of ultrasonography to ophthalmic and 
erbital diseases. 

























GUEST FACULTY 
Richard Dallow, M.D. 
Clinical Instructor in Ophthalmology 
Harvard Medical School 
Massachusetts Eye and Ear Infirmary 
Boston, Massachusetts 


Barton Hodes, M.D. 

Professor and Chief of Ophthalmology 
Milton S. Hershey Medical Center 
Pennsylvania State University 
Hershey, Pennsylvania 


UNIVERSITY OF ROCHESTER FACULTY 
Donald A. Grover, M.D. Robert E. Kennedy, M.D. 
Arnold L. Shapiro, M.D. Henry S. Metz, M.D. 
Gwen K. Sterns, M.D. David N. Smith, M.D 
Raymond Gramiak, M.D. Donald N. Zehl, M.D. 













FOR INFORMATION CONTACT: 
Office of Continuing Professional Education 
University of Rochester Medical Center 
601 Elmwood Avenue P.O. Box 677 
Rochester, New York 14642 
(716) 275-4392 












TOURO INFIRMARY 
EYE RESEARCH LABORATORY 
NEW ORLEANS, LOUISIANA 

504/895-0210 


KURT A. GITTER, M.D. 
and 
GERALD COHEN, M.D. 


Medical Surgical Retina/Vitreous 
One Year Fellowship Available July 1, 1981.- 
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-... The difficulty of getting some of these drugs 


into suspension. ..could result in a lower concentration of 
corticosteroid delivered to the site of inflammation...” 


Attempting to anticipate actual delivered concen- 
tration of ocular steroid suspensions is a little like 
predicting the future with a crystal ball. Apt and 
his associates concluded that whether or not 
patients shock ocular steroid suspensions, 

the labeled concentration was not likely to be 
delivered to the site of inflammation. 


In sharp contrast, Inflamase? Forte (predniso- 
lone sodium phosphate) 1% the clear ophthalmic 
solution requires no shaking, and it will always 
deliver 1009€ of its labeled concentration... 

clear drop after clear drop. Further, Inflamase 


Inflamase® Forte 


(prednisolone sodiu 


Apt L, etal: Patient compliance with use of topical 
ophthalmic corticosteroid suspensions. 
AJO 87: 210-214, 1979. 


Forte leaves no annoying, gummy lid residue 
so often seen with suspension products. 


So, if you are treating a deep-seated inflam- 
mation such as iritis or uveitis, prescribe clear 
Inflamase Forte for effective, potent anti-inflam- 
matory activity. Milder and more superficial 
conditions respond to Inflamase® (prednisolone 
sodium »hosphate) 4% . 


When it comes to ocular steroid concentra- 


tion, Inflamase Forte gives you a clear look into 
the future. 


The Clear Solution 


m phospaate) 1% 


Inflamase? Forte and Inflamase? are now available in 10ml sizes! 


(prednisolone sodium phosphate) 


INFLAMASE* (PREDNISOLONE SODIUM PHOSPHATE) '4% OPHTHALMIC SOLUTION INFLAMASE* FORTE (PREDNISOLONE SODUM PHOSPHATE) 1% OPHTHALMIC SOLUTI 
response to inciting agents of mechanical, chemical or immunological nature. No generally accepted explanation of this steroid proserty has been advanced. INDICATIONS: Ste: 
of.the palpebratane bulbar eonjunctiva, cornea, and anterior segment of the globe, such as allergic Conjunctivitis, acne rosacea, Sperficial punctate keratitis, her 


, Or penetration of foreign 


: - Control is desired In stubborn cases-of anterior Segment eye disease, systemic 
adrenocortical hormone therapy may be required. When the deeper ocular structures are involved, systemic therapy is necessary. “ONTRAINDICATIONS: Acute superficial 


ocular structures, vaccinia, varicella and most other viral diseases of the Cornea and conjunctiva, tuberculosis of the eye, hypersensitivity to a component of this mecicavon. WARNIN 


acuity and fields ofwision, posterior su bcapsular cataract formation, or may aid in the establishment of secondary ocular infections--rom pathogens liberated from ocular tissues. In those d 
the cernea or sclera, perioration has been known to occur with the use of topical Steroids. Acute purulent untreated infection of thexye may be masked or activity enhanced bjp 


hemes simplex keratitis, fungal diseases of 
G: Employment of steroid 
. Carrage to the optic nerve, defects in visual 
i iseases causing ERN, of 
resence of steroid medication, Topical 


Steroids are nc: effective in mustard gas keratitis and Sjogren's keratoconjunctivitis. meg of intensive or protracted use of na Steroids during pregnancy has not been substantiated. If irritation persists or 
d 


eveləps, patient saouid be advised to discontinue use and consult prescribing physician. 


to touch the evelics or surrsunding area with the dropper lip of the bottle. Keep bottle ti htly closed when 
“TEMPERATURE (59°F-86°F) ADVERSE REACTIONS: e auc i A 


ocular infections from pathogens liberated trom ocular tissues, perforation of the globe. DOSAGE AND 


hour during thedayand every two hours during the night until improvement occurs. Thereafter. 1 or 2 drops, two to four times daily — 


©CooperVision Pharmaceuticals Inc. 1981 8055-0510 — ^. S 


us ! 
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ECAUTIONS: As fungal infections of 
coincidentally with-iong-terr- local steroid applications, fungus invasion must be Suspected in any persistent corneal ulceration waare a steroid has been used or is in use. 


Intraccular pressure should de checked frequently. These products are sterile when packaged. To prevent contaminating the dropper tip and solution. care Should be taken not Gopervise 
laucoma with optic nerve damage, visual acuity and field detects, posterior subcapsular cataract formation, secondary 


cornea are particularly prone to develap 





SIO 


MINISTRATION: Initially, 1 5r 2 drops placed in conjunctival sac every CooperVision Pharmaceuticals Inc. 


not in use. Protect tom light. STORE AT CONTROLLED ROOM 


PO Box 367 
San German. Puerto Rico 00753 USA 












IR GAUELON® RIAL CAN SUCCEED ALIS 60% OR 


recent clinical study shows that SAUFLON PW 
, (lidofilcon B) is successful where other aphakic 
lenses fail. When you think about it, there are many 
good reasons to use SAUFLON PW first. 
SAUFLON PW has the highest water content (7996) 
and the highest reported success rate g 
— 8496? : 
SAUFLON PW has 40% more oxy- 
gen permeability than other avail- 
able lens materials: 


SAUFLON PW is strong and durable. = Sk 


AMET 
ü EX 


Lens life of approximately one year  , 
results from the methymethacrylate £. 

(MMA) monomer. | 

Sauflon's predictable performance and stability result in 
easy, comfortable fits. A single diameter and three base 
curves comprise the full range of necessary parameters. 
For more details, technical literature, or the name of 
your nearest Sauflon distributor, call 1-800-854-6930 
(1-800-432-7489 in CA). i 


Clinical Data on file, Heye-Schulte Medical Optics Center 

:Cavanaugh, H.D., Bodner, B.I., Wilson, L. A. "Extended Wear Hydrogel Lenses, Long-Term 
Effectiveness and Costs;’ Ophthalmology, 1980, 87:9 — 871. = 

3Fatt, I. and Morris, J., "A Survey of Gas-Permeable Contact Lenses” The Optician, 
November 1977. 
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Experience will be provided 


to participate in a research project. 


and should contact: 


NEURO OPHTHALMOLOGY 
SPONSORED BY 
THE POSTGRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


OCTOBER 15-16, 1981 


oe ok 






NEURO ANATOMY * PAPILLEDEMA * SUPRA-NUCLEAR AND NUCLEAR LESIONS 
CEREBRO-VASCULAR INSUFFICIENCY * NYSTAGMUS 
PUPILLARY DISORDERS * VISUAL FIELD DEFECTS 


P ale ale 






















Lecturer: Herman D. Barest, M.D., Assistant Clinical Professor of Ophthalmology, 
Albert Einstein College of Medicine and Director of Neuro-ophthalmology, 
Montefiore Hospital and Medical Center. 


This course will present a practical approach to Neuro-ophthalmology and 
qualifies for 16 credits in Category 1 for the AMA-CME Physicians’ Recognition 
Award. The course will be augmented with slides and films of actual cases. 


Registration fee: $150.00 
Residents: $75.00 


For registration, please write: 


Jane Stark, Registrar 

Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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FELLOWSHIP IN ANTERIOR 
SEGMENT SURGERY 


Under supervision of: 
Norman S. Jaffe, M.D., Henry M. Clayman, M.D., 
David S. Light, M.D. and Mark S. Jaffe, M.D. 


in all modalities of cataract surgery, including 
intracapsular, extracapsular, and phacoemulsification with and without lens implan- 
tation. Extensive exposure to diagnostic adjuncts, such as ultrasound and specular 
microscopy, is part of this fellowship. The successful applicant would be expected 


Uta ERO SE T i ee ra 
Applicants are being considered for a one year fellowship commencing July 1982 


Ms. Lyn Johnson 


Miami Eye Foundation, Inc. 
1680 Michigan Avenue 
Miami Beach, Florida 33139 


Telephone: (305) 532-1768 
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CLINICAL RESEARCH OPHTHALMOLOGIST 


A challenging position in ophthalmology 
as an Army officer is available at 
Letterman Army Institute of Research, 
Presidio of San Francisco, ir sight of 
the Golden Gate Bridge. This position 
offers a unique opportunity for basic 
and clinical research. Many unusual 
patients will be referred to the 
ophthalmologist for examination in an 
ultramodern laboratory. Teaching and 
affiliation with local medical schools 
are possible. The extent anc scope of 
this assignment are limited only by the 
experience and interests of the 
individual. Status of medical pay and 
benefits are additional ircentives. 
Ophthalmologists interested in this 
position should send resumes t»: 


Commander 2 
Letterman Army Institute of Research 
ATTN: SGRD-ULB/COL Beatrice 
Presidio of San Francisco, CA 94129 
Telephone: (415) 561-3344/2905 


| USING THIN SOFT LENSES, 
.83 OUT OF 100 PRACTITIONERS WHO TOOK THE 
AQUAFLEX “FEELING IS BELIEVING" TEST 
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In low plus, 
too, Aquaflex 
Super Thin 
Lenses are 
easy to fit 
and handle. 
Excellent 
centration. 
Large optical 
zone. Clear. 
Stable vision. 
They are 
“the 

lenses 

that work.” ~ 


UCO Optics, Inc. 

Dept. M 

3000 Winton Road South 
Rochester, New York 14623 


BECAME BELIEVERS. 


The Super Thin Aquaflex* 
(tetrafilcon A) Hydrophilic Contact 
Lens doesn't feel flimsy when you 
handle it. It doesn’t curl. shrivel 
up, or turn inside out. In fact, 83% 
of the practitioners who took our 
simple “Feeling Is Believing” test 
reported that Aquaflex Super Thin 
Lenses were easier to handle than 
the other thin soft contact lenses 
they were using. Bus don't take our 
word for it. See and feel for yourself. 


! FEELING T 














, IS BELIEVING. 
Rush me a demonstration sample A 
of your Super Thin Lens i 
(approximately -2.00 power) so I Y 
can handle it anc compare it to 
other thin lenses I have been using. i 
Name S417 Me i 
Add "ho 
City 1 " State í Zip i 
Send to: AQUAFLEX/UGO Optics, Inc., i 
5000 Winton Road South, 
Rochester. N.Y. 14623 $ 
Call toll-free: 800-828-4580 
(800-462-4332 in N.Y. State). b 
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BASIC COURSE AND WORKSHOP 
IN 

CONTACT LENS FITTING 

SEPTEMBER 18-19, 1981 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


“HOW TO FIT A PATIENT STEP BY STEP” 


Taking Measurements Designing Lenses Ordering Lenses 
Checking out the Lens — Insertion and Removal Evaluation of Problems 
Assessing the Well-fitted Lens — Follow-up Care 


LECTURERS 
JORGE N. BUXTON, M.D. PHYLLIS LAMONICA 
G. PETER HALBERG, M.D. SOLOMON LIEBOWITZ, M.D. 
FRANK B. HOEFLE, M.D. FRED NEWMAN, M.D. 
RONALD JACOBS, M.D. ROBERT PRESTON, M.D. 
STEPHEN E. KELLY, M.D. ROBERT J. RIECHERS, M.D. 
JAMES J. KOVERMAN DAVID SCHAFER, M.D. 


This course is designed for ophthalmologists desiring to 
start a fitting program; and ophthalmic technicians spon- 
sored by ophthalmologists. 


Registration fee: $200.00 
Limited enrollment 
AMA-CME Credits, Category 1: 16 


For registration, please write: 


Jane Stark, Registrar 

Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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finds position, depth 
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PERMA TWEEZ* ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the original pat- 
ented self-correcting needle. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety 
feature also helps prevent infection. Simple enough to 
be used by laymen (for cosmetic purposes only). 


Thousands of units sold for such varied professional 
application as removal of inverted eyelashes to cos- 
metic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


O Invoice after 30 days 
O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-134 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 
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$22.95 
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VIRA-A® (vidarabine arabine ophthalmic ointment), 3% — — LE" 
Before prescribing, please see full prescribing information. 
A Brief Summary follows: 


Indications and Usage. VIRA-A Ophthalmic Ointment, 3%, iS indicated for the treatment of 
acute keratoconjunctivitis and recurrent epithelial keratitis due to Herpes simplex virus types 
1 and 2. VIRA-A is also effective in superficial keratitis caused by Herpes simplex virus which 
has not responded to topical idoxuridine or when toxic or hypersensitivity reactions to idoxuri- 
dine have occurred. The effectiveness of VIRA-A Ophthalmic Ointment, 3%, against stromal 
keratitis and wveitis due to Herpes simplex virus has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex virus is usually established Dy 
the presence of typical dendritic or geographic lesions on slit-lamp examination 

in controlled and uncontrolled clinical trials, an average of seven and nine days of continu- 
ous VIRA-A Ophthalmic Ointment, 3%, therapy was required to achieve corneal re- 
epithelialization. In the controlled trials, 70 of 81 subjects (86%) re-epithelialized at the end of 
three weeks of therapy. In the uncontrolled trials, 101 of 142 subjects (7196) re-epithelialized at 
the end of three weeks. Seventy-five percent of the subjects in these uncontrolled trials had 
either not healed previously or had developed hypersensitivity to topical idoxuricine therapy. 

The following topical antibiotics: gentamicin, erythromycin, chlorampheniccl; or topical 
steroids: prednisolone or dexamethasone have been administered concurrently with VIRA-A 
Ophthalmic Ointment, 3%, without an increase in adverse reactions. 

Normally, corticosteroids alone are contraindicated in Herpes simplex virus infections of 
the eye. If VIRA-A Ophthalmic Ointment, 3%. is administered concurrently with topical corti- 
costeroid therapy, corticosteroid-induced ocular side effects must be considered. These 
include corticosteroid-induced glaucoma or cataract formation and progression of a bacte- 
rial or viral infection 

VIRA-A is not effective against RNA virus or adenoviral ocular infections. VIRA-A is also not 
effective against bacterial, fungal, or chlamydial infections of the cornea or norviral trophic 
ulcers. 

Contraindication. VIRA-A Ophthalmic Ointment, 3%, is contraindicated in patients who 
develop hypersensitivity reactions to it. 

Warnings. Use in Pregnancy: VIRA-A parenterally is teratogenic in rats and rabbits. Ten 
percent VIRA-A ointment applied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 1096 VIRA-A ointment was applied to 2% to 3% of the body 
surface of rabbits, no fetal abnormalities were found. This dose greatly exceeds the total 
recommended ophthalmic dose in humans. The possibility of embryonic or fetel damage in 
pregnant women receiving VIRA-A (vidarabine ophthalmic ointment), 3%, is remote. The topi- 
cal ophthalmic dose is small, and the drug relatively insoluble. Its ocular penetration is very 
low. However. a safe dose for a human embryo or fetus has not been established. Conse- 
quently, VIRA-A should be used only when clearly indicated. 

itis not known whether VIRA-A is secreted in human milk. As a general rule, nursing should 
not be undertaken while a patient is under treatment because many drugs are excreted in 
human milk. However, breast milk excretion is unlikely because VIRA-A is rapidly deaminated 
in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate that vidarabine can be incor- 
porated into mammalian DNA and can induce mutation in mammalian cells (mouse L5178Y 
cell line). Thus far, in vivo studies have not been as conclusive, but there is some evidence 
(dominant lethal assay in mice) that vidarabine may be capable of producing mutagenic 
elfects in male germ cells. 

It has also been reported that vidarabine causes chromosome breaks anc gaps when 
added to human leukocytes in vitro. While the significance of these effects in terms of muta- 
genicity is not fully understood, there is a well-known correlation between the ability of various 
agents to produce such effects and their ability to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of vidarabine have been conducted 
in mice and rats 

In the mouse study, there was a statistically significant increase in liver tumor incidence 
among the vidarabine-treated females. In the same study, some vidarabine-treated male 
mice developed kidney neoplasia. No renal tumors were found in the vehicle-treated control 
mice or the vidarabine-treated female mice 

In the rat study, intestinal, testicular, and thyroid neoplasia occurred with greater frequency 
among the vidarabine-treated animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males and the low-dose (30 mg/kg) 
females were statistically significant. 

Hepatic megalocytosis, associated with vidarabine treatment, has been found in short- and 
long-term rodent (rat and mouse) studies. It is not clear whether or not this “epresents a 
preneoplastic change. 

The recommended frequency and duration of administration should not be exceeded (see 
Dosage and Administration). 

Precautions. The diagnosis of keratoconjunctivitis due to Herpes simplex virus should be 
established clinically prior to prescribing VIRA-A Ophthalmic Ointment, 396. 

Patients should be forewarned that VIRA-A Ophthalmic Ointment, 3%, like any ophthalmic 
ointment, may produce a temporary visual haze. 

Although viral resistance to VIRA-A has not been observed, this possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, conjunctival injection burning, irri; 
tation, superficial punctate keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with VIRA-A Ophthalmic Ointment, 3% The following have also been 
reported but appear disease-related: uveitis, stromal edema, secondary glaucoma, trophic 
defects. corneal vascularization, and hyphema. 
Overdosage. Acute massive overdosage by oral ingestion of the ophthalmic ointment has not 
occurred. However, the rapid deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LDs for vidarabine is greater than 5020 mg/kg in mice and rats. No unto- 
ward effects should result from ingestion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any excess should be qüickly 
expelled from the conjunctival sac. Too frequent administration should be avoided. 

Dosage and Administration. Administer approximately one-half inch of VIRA-A Ophthalmic 
Ointment, 396, into the lower conjunctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete re-epithelialization has not 
occurred by 21 days, other forms of therapy should be considered. Some severe cases may 
require longer treatment. 

After re-epithelialization has occurred, treatment for an additional seven days at a reduced 
dosage (such as twice daily) is recommended in order to prevent recurrence. 

How Supplied. N 0071-367 7-07 (Stock 18-1677-139) 

VIRA-A Ophthalmic Ointment, 3%, is supplied sterile in ophthalmic ointment tubes 04 3.5 g 
The base is a 60:40 mixture of solid and liquid petrolatum. . 

Full information is available on request YF 


Reference: 1. Data on file, Medical Dept, Parke-Davis. 


PARKE-DAVIS . 
Div of Warner-Lambert Co 


PD-004-JA-0197-P-1 (3-81) Morris Plains, NJ 07950 US/ 


Fs 


VIRAA 


vidarabine ophthalmic ointment), 3% 


HAS PROVED 
DRAMATICALLY EFFECTIVE. 


— à first choice for treatment of Herpes simplex virus keratitis 

— established safety and efficacy following four years of clinical use in 
thousands of patients! 

— effective in superficial keratitis caused by Herpes simplex virus 
unresponsive to topical idoxuridine, yet there is minimal resistance to 
Vira-A in clinical use! 
effective in many patients who are hypersensitive to or intolerant of IDU! 

PARKE-DAVIS ~ unlike trifluridine, Vira-A contains no preservatives 


D 1981 Warner-Lambert Company See preceding page for brief summary of prescribing information. 
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Artist's conception of the cross-sec- 
tion of a PERMALENS * Contact Lens. 
The lens comprises 74 percent water 
(shown in blue), 29 percent polymer 
(white). Oxygen (gold) uses the water 
in the lens as a pathway between the 
atmosphere and the cornea cf the 
lens wearer. 
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Myopic patients can now enjoy the 
convenience of extended-wear vision 
correction with safety and efficacy. 
PERMA_ENS® (perfilcon A) Contact 
Lenses are designed for extended 
wear, SO you can prescribe them with 
confidence. 
PERMALENS Contact Lenses com- 
bine lens design, polymer structure 
and water content to provide superior 
Oxygen transmission to the cornea— 
essenticl for good corneal health and 
response. Ihe "open polymer" design, 
containing 71 percent water, permits 
superio: oxygen transport across the 
entire surface of the lens, not limited to 
just the center section. High water con- 
tent means uniformly high Oxygen 
transmission. And because the water 
content is about the same as the cor- 
nea, the rate of evaporation between 
the atmosphere and the eye is 
balanced. 

Your PERMALENS Contact Lens pa- 
tients wil appreciate the comfort of this 
supple ens and the easy lens care 
regimer. And you'll find that fitting PER- 
MALENS Contact Lenses is a simple 
procedure. 


A typical first generation soft 
* cortact lens, with 38.6 percent 


with 74 percent water, allow 
water, provides a limited num- provides more oxygen superior oxygen transmission 
ber cf oxygen pathways pathways. while retaining the necessary 
through the lens. dimensional stability for 
ý extended wear. 


ear. By Design. 


A second generation soft con- 
tact lens, with 55 percent water, 
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PercentEquivalent Oxygen Performance (EOP) Vs. Lens Center 
Thickness. The relative EOP of the three hydrophilic contact lens 
materials over various ranges of lens thickness. A sam 
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value appears in parentheses foreach in units multiplied by 
10°" (cm?/sec)ml 0,/ml x mm Hg; RT 2 room temperature. 


Enter the exciting future of extended 
wear with confidence: with CooperVi- 
sion, the leader in extended wear. Call 
your CooperVision Optics sales repre- 
sentative for full details on PERMALENS 
Contact Lenses for extended wear 


Telephone: 

(800) 538-7824 

(800) 662-6227 in California 

(800) 538-7772 in Alaska and Hawaii 


Permalens’ 


(perfilcon A) 
Contact Lenses 
Extended Wear by Design 








PERMALENS* Contact Lenses, 
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Permalens' (perfilcon A) Hydrophilic Contact Lens For Extended Wear Vision Improvement Use In Patients Who Are Not Aphakic 


DESCRIPTION 

The Permalens* (perfilcon A) Hydrophilic Contact Lens is a hemi- 
spherical shell which covers the cornea and may cover a portion of 
the adjacent sclera. The perfilcon A material is a terpolymer of 
2-hydroxyethyl methacrylate, N-vinyl-2-pyrrolidone, and metha- 
crylic acid, with ethyleneglycol dimethacrylate as a crosslinking 
agent. When fully hydrated in buffered normal saline, the water 
content is 71%. The refractive index is 1.38 and light transmission 
is at least 96% for the visible light spectrum. For the minus lenses 
the base curve ranges from approximately 7.7 mm to 8.6 mm, with 
a diameter of approximately 14.0 mm. Center thickness ranges 
from 0.1 mm to 0.24 mm. The gas permeability of Permalens’ (per- 
filcon A) Hydrophilic Contact Lens has been determined to be: 
42.0 x 10-'' (cm?/sec)ml O,/ml x mmHg at 36°C. The percent 
equivalent oxygen performance has been determined to be ap- 
proximately 11.5% for a Permalens' (perfilcon A) Hydrophilic 
Contact Lens of 0.17 mm center thickness. 


Permalens* (perfilcon A) Hydrophilic Contact Lenses are avail- 
able in powers from plano to - 20.00 diopters. 


ACTIONS 

In its hydrated state, the Permalens* (perfilcon A) Hydrophilic Con- 
tact Lens is soft and pliable. When placed on the eye, the hydrated 
lens acts as a refracting medium to compensate spherical ame- 
tropias. 


INDICATIONS (Uses) 

The Permalens' (perfilcon A) Hydrophilic Contact Lens is in- 
dicated for extended wear use to improve vision in patients with 
healthy eyes who are not aphakic and who have no more than 2 
diopters of corneal astigmatism. 


CONTRAINDICATIONS (Reasons not to use) 

The Permalens* Hydrophilic Contact Lens should not be dispens- 

ed for vision improvement if the patient has any of the following 

conditions: 

il Acute and subacute inflammation of the anterior segment of 

the eye. 

Bi Any eye disease which affects the cornea or conjunctiva. 

ii Any active corneal infection: purulent (pus) bacterial, fungal. or 
viral infection. 

Bi Insufficiency of lacrimal secretion (dry eyes). 

lil Corneal hypoesthesia (reduced corneal sensitivity). 

@ Any systemic disease which may affect the eye or be exagger- 
ated by wearing contact lenses. 

i Allergy to any ingredient in the solutions necessary for care of 
the lenses. Thimerosal, used as a preservative in many solu- 
tions, is one cause of such allergy. 


WARNINGS 

SERIOUS DAMAGE TO THE EYE AND LOSS OF VISION MAY 
RESULT FROM PROBLEMS WITH CONTACT LENSES. IMMEDI- 
ATELY CONSULT YOUR EYE CARE PRACTITIONER TO IDENTIFY 
THE CAUSE OF ANY UNEXPLAINED EYE DISCOMFORT, WATER- 
ING, VISION CHANGE, OR REDNESS OF THE EYE AND TO BEGIN 
ANY NECESSARY TREATMENT. 


PRECAUTIONS 

You must take the following precautions to prevent damage to 

your eyes or to your Permalens' Hydrophilic Contact Lenses: 

@ Always wash and rinse your hands before handling your lenses. 
Eye irritation may result if cosmetics, soaps, lotions, creams, or 
deodorants come in contact with your lenses. 

® Avoid using aerosol products such as hair spray while wearing 
your lenses. If a spray is used, keep your eyes closed until the 
spray has settled. 

B Fluorescein should not be used while the lens is on the eye. 

iB Always follow the lens care system recommended for your Per- 
malens* Hydrophilic Contact Lenses. (See Directions). 

E Do not mix or alternate heat (thermal) and chemical (not heat) 
lens care systems. 

E Use only the recommended lens care solutions. Do not use sa- 
liva or anything other than the approved solutions to wet 
(hydrate) the lenses. (See Directions). 

E Avoid all harmful or irritating vapors and fumes while wearing 
your lenses. 

E Do not swim with your lenses in place. 

W Never use tweezers or other implements to remove the lens 
from the lens container. Pour the lens into your hand. 

ii Do not touch the lens with your fingernails. 


ADVERSE EFFECTS (Possible problems) 

The following adverse effects have been reported with the use of 

soft contact lenses, including Permalens” Hydrophilic Contact 

Lenses: 

E Discomfort, or feeling of something in the eye (a foreign body, 
or an abrasion, or a scraped area) 

E Eye infection 

Bi Stinging, burning, itching (irritation) 

@ Excessive watering of the eye (tearing) 


© 1981 CooperVision, Inc. 


E Redness of the eyes 

@ Dry eyes 

E Reduced sharpness of vision (poor visual acuity) 
Bi Blurred vision 

@ Sensitivity to light (photophobia) 


What to do if a problem occurs: 


E First remove the lens. 

Bi If the discomfort or problem stops, then look closely at the lens. 

E If the lens is chipped, cracked, or otherwise damaged, DO NOT 
put the lens back on your eye. Return the lens to the storage 
case. Then contact your eye care practitioner. 

ii if the lens has dirt, an eyelash, or other foreign body on it, thor- 
oughly clean and disinfect the lens using the method recom- 
mended by your eye care practitioner. (See Directions) 

E If the problem does not stop, or if it recurs when you replace the 
lens, contact your eye care practitioner immediately. 


DIRECTIONS (How to care for your lenses) 


General Instructions 

E BOTH CLEAN AND DISINFECT THE LENSES EACH TIME 
THEY ARE REMOVED FROM YOUR EYES. 

@ First wash and rinse your hands thoroughly. 

BB Use only the recommended system of lens care, either heat 
(thermal) or chemical (not heat). 

E DO NOT ALTERNATE OR MIX LENS CARE SYSTEMS. 

iB Use the right solutions (see chart of approved solutions). 

@ After disinfection leave the lenses in the unopened storage 
case until ready to put the lenses on your eyes. 

E Empty all of the solution from the storage case as Soon as you 
remove your lenses. 


CLEANING 

B Place 3 drops of PREFLEX'* Sterile Cleaning Solution on each 
surface of the lens and thoroughly clean between thumb and 
forefinger for at least 20 seconds to remove mucus and other 
deposits. 

iB Rinse both surfaces thoroughly for at least 10 seconds with a 
steady stream of PERMASOL" Rinsing and Storage Solution, 
UNISOL’ Preservative-Free Saline Solution, or FLEX-CARE"' 
Sterile Solution for Rinsing, Storing and Disinfecting, depend- 
ing upon the disinfection method used. (See Approved Solu- 
tions Chart.) 


DISINFECTING 


Heat (thermal) Lens Care System 

@ First clean and rinse the lenses. (See Cleaning). 

Bi Place each lens in the correct section (Right or Left) of the stor- 
age case or vial and fill with the recommended rinsing solution; 
be sure the lens is completely covered. 

E Close the storage case tightly. 

E Place the storage case in the recommended low-heat disinfec- 
tion unit. 

Bi Disinfect according to the directions for operation of the low- 
heat disinfection unit. 

Bi After disinfection, store the lenses in the unopened storage 
case until ready to place on the eyes 

BB Empty the storage case after removing the lenses and allow the 
case to air dry. 


EMERGENCY (ALTERNATE) METHOD FOR HEAT (THERMAL) 

LENS CARE SYSTEM 

e if a low-heat disinfection unit is not available, place the 
storage case containing the lenses in a pan of already boil- 
ing water for 10 minutes (at altitudes above 7000 feet boil for 
15 minutes). 

e Remove the pan from the heat and allow to cool for 30 min- 
utes to complete disinfection. 

e USE OF THE RECOMMENDED LOW-HEAT DISINFECTION 
UNIT MUST BE RESUMED AS SOON AS POSSIBLE. 


Chemical (not heat) Lens Care System 


lli First clean and rinse the lenses. (See Cleaning) 

ii Place each lens in the correct chamber (Right or Left) of your 
empty storage case. 

Ø Fill the storage case with fresh FLEX-CARE* disinfection solu- 
tion, completely covering the lens. 

E Close the storage case tightly. 

E NEVER HEAT THE PERMALENS’ IN THE DISINFECTING SO- 
LUTION. 

@ Leave the lenses in the solution for at least 4 hours. 

@ Remove each lens separately. 

E Rinse thoroughly with FLEX-CARE* before putting the lens on 
the eye. 


Lens Care Solutions 


A complete list of solutions approved for use with the Permalens* 
(perfilcon A) Hydrophilic Contact Lens is given in the following 
table. 





APPROVED SOLUTIONS FOR USE WITH PERMALENS* 
(PERFILCON A) HYDROPHILIC CONTACT LENS 


P. 














SYSTEM HEAT (THERMAL) CHEMICAL (NOT HEAT) 
PROCESS DISINFECTION SYSTEM -DISINFECTION SYSTEM 
CLEANING PREFLEX* PREFLEX* . 
RINSING PERMASOL" * FLEX-ZARE* 
UNISOL" 
DISINFECTING PERMASOL "used with * FLEX-CARE* 
approved low-heat 
disinfection unit. 
UNISOL" used with 
approved low-heat 
disinfection unit 
LUBRICATING CLERZ* CLERZ* 
ADAPETTES* ADAPETTES* 


M M— — —— M M — ——————— 


* Chemical solution which disinfects. NOT TO BE USED WITH 4EAT. The use of 
FLEX-CARE* with heat has a harmful effect on the lenses 


Product List: 
ADAPETTES* Sterile Lubricating Solution 
(Burton. Parsons & Co.. Inc 
CLERZ* Lubricating and Rewetting Eye Drops 
(Cooper Vision. Inc.) 
FLEX-CARE" Rinsing, Storing and Disinteccing Solution 
(Burton. Parsons & Co.. Inc. 
PERMA-CASE™ Contact Lens Storage and Carrying Case 
(CooperVision. Inc. ) 
PERMASOL™ Rinsing and Storage Solution 
' (CooperVision. Inc.) 
PREFLEX* Sterile Cleaning Solution 
(Burton. Parsons & Co.. Inc 
UNISOL* Preservative-Free Saline Solu-10n. for rins- 


ing and storing in the neat system 
(CooperVision. Inc.) 


How to care for a dried out (dehydrated: lens 


E Always keep the lens completely covered in the -ecommended 
storage solution when the lens is not »eing worn, to prevent the 
lens drying out. 

E |f a Permalens: Hydrophilic Contact Eens is left exposed to the 
air for 30 minutes or longer it will become dry and brittle. 


To rewet your lens 

@ Handle a dried-out lens with care. 

B First, place the lens in its storage case. and soak for at least one 
hour in one of the recommended rinsing and storage solutions: 
PERMASOL™ or UNISOL" when usiag the heat (thermal) sys- 
tem, FLEX-CARE* when using the chemical (no: heat) system. 

E Next. clean and disinfect the rewettes (rehydrated) lens, using 
the lens care system recommendec by your eye care practi- 
tioner. (See Directions) 


DOSAGE AND ADMINISTRATION 
Fitting Information 


In general, the eye care practitioner will use conventional 
methods to fit the Permalens' (perfilcen A) Hydrophilic Contact 
Lens for vision correction. For a detailee descripticn of the recom- 
mended fitting procedure refer to the Permalens* Fitting and In- 
formation Guide. available from Cooper ision, Inc. (address below). 


Dosage (Wearing schedule) 


NOTE: Not every patient is able tc wear the Permalens" : 
Hydrophilic Contact Lens on an extenced wear basis even if able 
to wear a lens on a daily wear basis. "he eye care practitioner 
should determine the wearing schedule Regular checkups. as dẹ- 
termined by the eye care practitioner, ere extremely important. 
The eye care practitioner may recommend a limited wearing time 
for the first two days. However, clinica. studies have established 
that a wearer's eyes adapt readily to wearing the Permalens* Hy- 
drophilic Contact Lens on an extended wear tasis. and that 
limited initial wear is usually not necessary. 

The lens should be removed for cleaning and disinfection at least 
once every two weeks (14 days). 


HOW SUPPLIED 

Each lens is supplied sterile in a sealed glass vial containing a 
sterile buffered isotonic salt solution. The vial is marked with the 
dioptric power, base curve, diameter, tot number. and expiration 
date of the lens. j 


CAUTION: FEDERAL LAW PROHIBITS DISPENSING WITHOUT 


OoperVision 


CooperVision, Inc. 
Optics Division 

265 N. Whisman Rd. 
Mountain View, CA 94043 
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The value of thorough visual field testing in the early detection 
of visual abnormalities and blind spots symptomatic of other 
problems is undisputed! Omission of this vital diagnostic 
procedure presents unnecessary risks both for your patient and 
for you. 


With a FIELDMASTER automatic perimeter on the job, you'll 
have the assurance that rapid, precise investigation of the visual 
field can be performed routinely on all of your patients. Its detec- 
tion rate of 98.6%-97% with 4.7% false positives is unmatched by 
any other perimeter—and F'ELDMASTER findings are now sup- 
ported by a dozen clinical studies! 


The Model 225 is the first automatic perimeter, designed and 
priced for routine office use, to incorporate a complete, high- 
capability, programmable computer (the LSI-11*)—and it is the 
only fiber optic periméter capable of contour perimetry (which 
automatically varies the stimulus intensity according to its loca- 
tion). It retains the characteristics that have established 
FIELDMASTER's dominance and adds new convenience and 
flexibility with the electronic control panel, thermal-printed 





patient record, 15 standard programs, custom programming by 
the user, memory space for 83 additional programs, and capability 
to add new functions without modification. The Model 225— 
advanced technology combined with simplicity of operation. 


FIELDMASTER-the insurance that pays for itself! 


“Trademark, Digital Equipment Corp. 


[.] Please have your representative contact me. 


| Name 
| Street 

City 
| State 
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Marcaine HCI (bupivacaine HCI) 


with or without epinephrine 1:200.000 


Indications: Peripheral nerve block, infiltration, sympathetic 
block, caudal, or epidural block. 


Contraindication: Marcaine is contraindicated in patients with 
known hypersensitivity to it. . 


Warnings: RESUSCITATIVE EQUIPMENT AND DRUGS 
SHOULD BE READILY AVAILABLE WHEN ANY LOCAL AN- 
ESTHETIC IS USED. 


Usage in Pregnancy. Reproduction studies have been performed 
in rats and rabbits and there is no evidence of harm to the animal 
fetus. The relevance to the human is not known. Safe use in 
pregnant women other than those in labor has not been 
established. 


Until further clinical experience is gained, paracervical block 
with Marcaine is not recommended. Fetal bradycardia frequently 
follows paracervical block with some amide-type local anes- 
thetics and may be associated with fetal acidosis. Added risk 
appears to be present in prematurity, toxemia of pregnancy, 
and fetal distress. 


The obstetrician is warned that severe persistent hypertension 
may occur after administration of certain oxytocic drugs, if 
vasopressors have already been used during labor (e.g., in the 
local anesthetic solution or to correct hypotension). 


Solutions containing a vasoconstrictor, particularly epinephrine 
or norepinephrine, should be used with extreme caution in 
patients receiving monoamine oxidase (MAO) inhibitors or anti- 
depressants of the triptyline or imipramine types, because 
severe, prolonged hypertension may result. 


Local anesthetics which contain preservatives, i.e., those sup- 
plied in multiple dose vials, should not be used for caudal or 
epidural anesthesia. 


Until further experience is gained in children younger than 12 
years, administration of Marcaine in this age group is not 
recommended. 


Precautions: The safety and effectiveness of local anesthetics 
depend upon proper dosage, correct technique, adequate pre- 
cautions, and readiness for emergencies. 


The lowest dosage that gives effective anesthesia should be 
used in order to avoid high plasma levels and serious systemic 
side effects. Injection of repeated doses of Marcaine may cause 
significant increase in blood levels with each additional dose, 
due to accumulation of the drug or its metabolites or due to 
slow metabolic degradation. Tolerance varies with the status of 
the patient. Debilitated, elderly patients and acutely ill patients 
should be given reduced doses commensurate with age and 
physical condition. 


Solutions containing a vasoconstrictor should be used cau- 
tiously in areas with limited blood supply, in the presence of 
diseases that may adversely affect the patients cardiovascular 
system, or in patients with peripheral vascular disease. 


Marcaine should be used cautiously in persons with known 
drug allergies or sensitivities, particularly to the amide-type 
local anesthetics. 


Serious dose-related cardiac arrhythmias may occur if prepara- 
tions containing a vasoconstrictor such as epinephrine are em- 
ployed in patients during or following the administration of 
chloroform, halothane, cyclopropane, trichloroethylene, or other 
related agents. In deciding whether to use these products con- 
currently in the same patient, the combined action of both 
agents upon the myocardium, the concentration and volume 


PRODUCT IDENTIFICATION MULTIPLE DOSE VIAL 


Marcaine HCI Epinephrine* | Methyl- Sodium Thio- Ascorbic 


(brand of (as bitartrate) | paraben Bisulfite glycerol Acid 
bupivacaine HCI) 
% mg./ml. Dilution mg./ml. mg./ml.  ml./ml. 





0.25 e. — 1 — — 

0.25 2.9 1:200,000 0.5 001 

0.5 9.0 — = — 

0.5 9.0 1:200,000 0.5 001 

0.75 7.5 — 

0.75 7.5 1:200,000 Not Available in Vials 


mg./ml. 





of vasoconstrictor used, and the time since injection, when 
applicable, should be taken into account. 


Caution is advised in administration of repeat doses of Marcaine 
to patients with severe liver disease. 


Use in Ophthalmic Surgery: When Marcaine 0.75% is used for retro- 
bulbar block, complete corneal anesthesia usually precedes onset 
of clinically acceptable external ocular muscle akinesia. Therefore, 
presence of akinesia rather than anesthesia alone should deter- 
mine readiness of the patient for surgery. 


Adverse Reactions: Reactions to Marcaine are characteristic of 
those associated with other amide-type local anesthetics. A 
major cause of adverse reactions to this group of drugs is exces- 
sive plasma levels, which may be due to overdosage, inadver- 
tent intravascular injection, or slow metabolic degradation. 


Excessive plasma levels of the amide-type local anesthetics 
cause systemic reactions involving the central nervous system 
and the cardiovascular system. The centra/ nervous system 
effects are characterized by excitation or depression. The first 
manifestation may be nervousness, dizziness, blurred vision, 
or tremors, followed by drowsiness, convulsions, unconscious- 
ness, and possibly respiratory arrest. Since excitement may be 
transient or absent, the first manifestation may be drowsiness, 
sometimes merging into unconsciousness and respiratory 
arrest. Other central nervous system effects may be nausea, 
vomiting, chills, constriction of the pupils, or tinnitus. The cardio- 
vascular manifestations of excessive plasma levels may include 
depression of the myocardium, blood pressure changes (usually 
hypotension), and cardiac arrest. In obstetrics, cases of fetal 
bradycardia have occurred (see Warnings). 


Allergic reactions, which may be due to hypersensitivity, idio- 
syncrasy, or diminished tolerance, are characterized by cutane- 
ous lesions (e.g., urticaria), edema, and other manifestations of 
allergy. Detection of sensitivity by skin testing is of doubtful 
value. 

Reactions following epidural or caudal anesthesia also may 
include: high or total spinal block; urinary retention; fecal in- 
continence; loss of perineal sensation and sexual function; 
persistent analgesia, paresthesia, and paralysis of the lower 
extremities; headache and backache; and slowing of labor and 
increased incidence of forceps delivery. 


Treatment of Reactions. Toxic effects of local anesthetics re- 
quire symptomatic treatment; there is no specific cure. The 
physician should be prepared to maintain an airway and to 
support ventilation with oxygen and assisted or controlled respi- 
ration as required. Supportive treatment of the cardiovascular 
system includes intravenous fluids and, when appropriate, vaso- 
pressors (preferably those that stimulate the myocardium). 
Convulsions may be controlled with oxygen and intravenous 
administration, in small increments, of a barbiturate, as follows: 
preferably, an ultrashort-acting barbiturate such as thiopental 
or thiamylal; if this is not available, a short-acting barbiturate 
(e.g., secobarbital or pentobarbital) or diazepam. Intravenous 
barbiturates or anticonvulsant agents should only be adminis- 
tered by those familiar with their use. 


æ BREON LABORATORIES INC. 
90 Park Avenue, New York, N Y. 10016 


References: 

1. Gills JP Rudisill JE: Bupivacaine in cataract surgery. Ophthalmic 
Surg 5:67-70, 1974. 

2. Carolan JA, Cerasoli JR, Houle TV: Bupivacaine in retrobulbar 
anesthesia. Ann Ophthalmol 6(8):843-847, 1974. 

3. Kennerdell JS, Rydze D, Robertson M: Comparison of retrobulbar 
Marcaine and combined Marcaine-Carbocaine in ophthalmic 
surgery. Ann Ophthalmol 8(10):1236-1240, 1976. 


FORMULA 
SINGLE DOSE AMPUL 


6096 Edetate | Sodium Thio- Ascorbic 60% Edetete 
Sodium Calcium | Bisulfite glycerol Acid Sodium Calcium 
es Disodium 
ml./ml. 


Lactate — Disodium 


mg./ml. | mg/m. mi./mi. — mg./ml. — ml/ml. — mg./ml. 








0017 01 5 001 one 5. 8 
0017 01 5 001 2. "NS: 563 
5 001 3 iT 2904 


Note: The pH of these solutions is adjusted with sodium hydroxide or hydrochloric acid. Sodium chloride has been added to make each solution isotonic. 
*Solutions of Marcaine that contain epinephrine should not be autoclaved. Federal law prohibits dispensing without a prescription. 
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NOW 
More pain-free time for 
ophthalmic surgery 


and postoperative recovery 











Cte, a I AN Orit VA ANS 3Ssia and akinesia with 
aine 0. /576— essential for your prccedure and the 
crucial early healing period! 





là Lasts up to 3 times as iong as lidocaine for retrobulbar 
anesthesia! ?? 


lil Little or no need for postoperative analcesics!?? 


Tlercaine uc 
(bupivacaine HCI) 


with or without epinephrine 1:200. 300 


See important product information concerning warnings, adverse reactions, patient selection anc prescribing and 
precautionary information on adjacent page. 
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FACULTY POSITIONS 
AVAILABLE 


The Pennsylvania State University 
Medical School of the Milton S. 














































and 
The Regenstein Eye Center 


of 
Rush-Presbyterian-St. Luke's Medical Center 


Hershey Medical Center invites appli- present: 
cations for full time faculty positions A SYMPOSIUM ON DISEASES AND SURGERY 
in Ophthalmology at the Assistant OF THE RETINA, MACULA, AND VITREOUS i s 


Professor level. Candidates should 
have one or more years of fellowship 
training in cornea/external disease 
or vitreo-retinal disorders and sur- 


August 7-8, 1981 


Sheraton Plaza Hotel 
Chicago, Illinois 


gery. Course Director: Thomas Bennett, M.D. Rush Medical College 
Guest Faculty: — A ere "qr bir Eye se Jefferson Medical College 
io: : rald Fishman, M.D. niversity of Illinois 
Inquiries, along with a current Lee Jampol, M.D. University of Illinois 
curriculum vitae and bibliography Travis, Maradik, M.D. ad pre 
f vi , M.D. niversity of Illinois 
Should be sent to: Stephen Ryan, M.D. Estelle Doheny Eye Foundation, Univ. of Southern 
ifornia 
Barton L. Hodes, M.D. Ronald Smith, M.D. = oo Eye Foundation, Univ. of Southern 
: alifornia 
Professor and Chief Walter Stark, M.D. Wilmer Eye Institute, Johns Hopkins University 
Division of Ophthalmology Joel Sugar, M.D. University of Illinois 


C. P. Wilkinson, M.D. McGee Eye Institute, University of Oklahoma 





Pennsylvania State University 
Medical School 








Rush Medical 





i College Faculty: Thomas Bennett, M.D. William Deutsch, M.D. 
Milton S. Hershey Chiang Bok-Lee, M.D. Andrew Lewicky, M.D. 
Richard Dennis, M.D. Michael Rosenberg, M.D. 



























Medical Center 
Hershey, PA 17033 


The Pennsylvania State University 
is an equal opportunity employer. 
Application deadline is June 30, 
1980. 


A limited enrollment victrectomy ocutome laboratory workshop 
will be held at Rush-Presbyterian-St. Luke's Medical Center on 
August 9, 1981 


For more information contact: 
Jamie Umfred 
Office of Continuing Education 
Rush-Presbyterian-St. Luke's Medical Center 
600 South Paulina Street 
Chicago, IL 60612 
(312) 942-7095 





3 THE MID-ATLANTIC OPHTHALMIC MICRO-SURGERY SOCIETY 
E PRESENTS 
F 2 A 2-day advanced course on cataract surgery with emphasis on anterior chamber and posterior chamber intra-ocular lenses. 
E Capitol Hill Hospital, Washington D.C. 
Friday, June 26—Saturday, June 27, 1981 


Co-Directors: John McTigue, M.D.—Washington, D.C. 
Stephen P. Ginsberg, M.D.— Silver Spring, Md. 
Amos J. Willis, M.D.—Fredericksburg, Va. 


Faculty: 
Robert F. Azar, M.D.—New Orleans, La., Stephen P. Ginsberg, M.D.—Silver Spring, Md., Larry Leiske, M.D.—Glendale, Ca., Mr. Tom Lloyd, New Point 
Richey, Fl., John McTigue, M.D.—Washington D.C., Mr. Gerald Mitchelmore (Xenotec)—Hagerstown, Md., John H. Sheets, M.D.—Odessa, Texas, 
Robert F. Stephens, M.D.—Bethesda, Md., Jerald L. Tennant, M.D.—Dallas, Texas, Kerry Thompson, M.D.—Takoma Park, Md., Mr. Barrett 
Walker—Atlanta, Ga., Amos J. Willis, M.D.—Fredericksburg, Va. 
This distinguished faculty will provide detailed discussions on all aspects of the micro-surgical approach to cataract and IOL surgery. Live surgery, 
excellent workshops on ECCE techniques, didactic lectures and thorough discussions of keratomileusis and radial keratotomy are included. 
The 1st Annual Turgut N. Hamdi Memorial Lecture will be given. 
A full spouses, program with tours of the Nation's Capitol. A registrant's reception included that will be hosted by the Chief Justice of the United 
States and Mrs. Warren E. Burger. 


Approved CME credit— 16 units 
Registration: 
Enrollment limited to experienced ophthalmic microsurgeons. 


Registration fee—$350.00 
(Make checks payable to the Mid-Atlantic Ophthalmic Micro-Surgical Society). 














NAME: _ 
ADDRESS: - is 
ums STATE: _ ‘ 


TELEPHONE: Area Code H( )  — . 
(ue ).— è 


Please make hotel reservations for: 
Hyatt-Regency Hotel (Capitol Hill): YES: NO: if yes: (DOUBLE: SINGLE: 0 ) + of ROOMS: i 
Is spouse accompanying? YES OR NO 
Return registration and check to (by JUNE 15th): i 

THE MID-ATLANTIC OPHTHALMIC MICRO-SURGERY SOCIETY 


(c/o Dr. Amos Willis) 217 BUTLER ROAD 
FREDERICKSBURG, VIRGINIA 22401 
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‘Surgical Microscope With 
Functional Design 
And Optical 
Excellence 


| R) 
N 

offer you a total surgical microscope system 
combining optical integrity and human engineering. 


OLYMPUS 


ames you can depend on for quality 


For detailed information, contact your STORZ representative or write STORZ, Department D. 


“Consistent Craftsmanship Since 1893" 


Storzstorz 


INSTRUMENT COMPANY 


3365 Tree Court industrial Bivd , ot. Louis, MO 63122 + Call Cust a 





Have you broken the habit | 
of prescribing the expensive brand of. 
Pilocarpine? RM. 


Habits are being broken everyday. 

Many ophthalmologists have broken the expensive Isopto* Carpine 
(pilocarpine HCl) prescribing habit and now prescribe Pilocar® (pilocarpine 
HCl). Have you? Breaking this habit could result in substantial savings for 
your patients. 


For example, you may be able to save your patients up to 4096 on every 
new and refill prescription when you specify Pilocar® Twin Pack vs 
Isopto Carpine. This savings, on a yearly basis, could be equivalent to a 
free office visit for your patients. And , when you consider that both Pilocar 
ophthalmic solution and the “Isopto” brand have the same active ingredient, 
why should your patients have to pay more? 

Now is the time to break the habit of prescribing the expensive brand of 
pilocarpine. Prescribe Pilocar. Your patients could receive a financial reward 
of 4096 savings on every prescription. 


PILOCAR’ 


(pilocarpine HCl) 
Every Rx is like writing your patient a check. 


&D> 
Gopervision 


ision Pharmaceuticals Inc. 
PO. Box 367 
San German, Puerto Rico 00753 USA 


INDICATIONS: For use as a miotic in the treatment of chronic (open angle) glaucoma. May be used to lower intraocular pressure prior to surgery for acute glaucoma. Also indicated to neutralize 
the effects of mydriatics following surgery or ophthalmoscopic examination. CONTRAINDICATIONS: Hypersensitivity to any of the components. ADVERSE REACTIONS: Slight ciliary spasm with 
temporary reduction in visual acuity. Sensitization of the lids or conjunctiva may occur. DOSAGE AND ADMINISTRATION: The initial dose is one or two drops. This may be repeated up to six 
times daily. The frequency of instillation and the concentration of PILOCAR are determined by the severity of the glaucoma and miotic response of the patient. Sterile solutions are available in 
concentrations of 0.5%, 1%, 2%, 3%, 4%, and 6% Pilocarpine HCl. During acute phases, the miotic must be instilled into the unaffected eye to prevent an attack of angle closure 
glaucoma. HOW SUPPLIED: Pilocar Twin Pack each containing 2-15 ml plastic squeeze dropper tip bottles; Pilocar single 15 ml plastic squeeze dropper tip bottles. ‘ ` 


© CooperVision Pharmaceuticals Inc. 1980 9/80 80-5-0418 R. 








The Optiflex 
anterior chamber 
lens from CILCO. 


Jn 


The Optiilex™ anterior 
chamber lens isa single- 
piece, lathe cut.anterior 
chamber iens made com- 
pletely from Perspex” CO 
polymethylmethacrylate. 
The Perspex CQ loops are 
ribbon-like in design, mea- 
suring 0.24 mmx 0.35 mm. 
Lenticular diameter is 6.0 mm. 
Five sizes [overall diagonal 
iength) are available: Style L-1, 
11.5 mm; Style L-2, 12.0 mm; 
Style L-3, 12.5 mm; Style L-4, 
13.0 mm; Style L-5,13.5 mm. 
Videotape on implanta- 
tion of the Optiflex lens, 
surgical protocal and courses 
conducted by leading im- 
plant surgeons are all avail- 
able from CILCO. Call toll free 
or contact your CILCO rep- 
resentative for information. 


CILCO 


U.S.A.: CILCO Inc., 161% 13th Avenue 
Huntington, West Virginia 25701 
loll Free: 300/624 - 34 18 - Collect 
304/697-4422 - TLX: 886 453 
Australia: A.O Medical Company 
51 Stead Street 
South Melbourne 3205, Victoria 
Telephone; Melb, 690 2608 
TLX: SLE MED 35763 
Canada: CILCO Canada, Simcoe Buildir Ig 
suite 206, 345 Kingston Road 
Pickering, Ontarto Li VIA] 
Telephone: 416/286-1416 
England: CILCO, Inc., “Ton@aart’’ 
Whistley Green, Hurst, Berkshire 
RG100E5S 
Telephone: Twyford (0734) 341498 
TLX: 858 715 
Europe: CILCO SARL, 99 rue Georges 
Clemenceau, Cannes, France 06400 
lelephone: 704 2233 - TLX: 470 900 


CAUTION: INVESTIGATIONAL 
DEVICE LIMITED BY FEDERAL 
LAW TO INVESTIGATIONAL 
USE. See package insert for full 
prescribing information. 
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The name is the same because thethigh 
quality standards of our products for ophthal- 
mology are the same. And our commitment 
to bring you innovations of significance is 

the same. 

What's new is a team genuinely con- 
cerned with your needs and determined to 
respond to them quickly. 

Call us at 617-749-8915 with your cur- 
rent need. Or write Mentor, 20 Industrial Park 
Road, Hingham, Mass. 09043. You'll be pleas- 
antly surprised at the speed of ourrespoonse. 


The Exeter" Indirect Ophthalmoscope 

The Wet Field" Coagulator & 8 bipolar forceps 
Merocel™ Surgical Sponges and W^oes 
Mentor" Slit Lamps 

Honan's Intraocular Pressure Reducer 

Mentor CM-III Microscopes 

Mentanium" Vitreoretinal Instrument Sets 


Nientor 
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SHE LEADERS 

IN OPHTHALMIC 
CRYOSURGERY 
BIVE YOU A CHOICE. 


WE’VE ADDED SOME NEW FEATURES TO BOTH UNITS: 


ACU22-GC Non-Electric 

è Total Gas (N20) Collection System. 

e Purge Button for unit preparation. 

€ New, updated positive action foot switch. 


€ New, accurate cryometer on the console. 


ACU11-GC 


e New, revised unit with total Gas (N2O) Collection 
System. 


€ A new, gas-operated, permanently mounted foot 
switch. 


e Safety-Fault Light which alerts you to low pressure, 
blocked cryo probe, leaking probe or a gas leak. 


€ A new regulator on the console means you no 
longer have to regulate at the tank. 


e System-Vent Bleed Button allows venting of system 
after use. 


ACU22-GC Non-Electric ACU11-GC 





K Keeler 


„with the future in Sight 
Name 














Hospital 
City /State/Zip 
C) Please have a representative call. 

O Please send information on the Keeler /Amoils Cryosurgical Units. 

O Please send the new Keeler Instruments Catalog and price list. 

456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 

Call toll free 800-523-5620 (In PA call 215-353-4350) All products serviced in Broomal 


INTERNATIONAL SALES & MARKETING 
Clewer Hill Road, Windsor Berks SL44AA England Tel:07535 57177 








Telex 847565 

































"Bulidozer" rewster has reduced more than one contact lens 
to rubblealong with the buildings that he destroys. Under both 


per case" and “per lens" pricing plans, his expenses could go through 
the roof, while your reputation comes tumbling down. The blueprint 


for success? The new Special Warranty plan for AMSOF * and 
AMSOF THIN ™ (deltafilcon A) hydrophilic contact lenses. 


Unique Two-Year Warranty! 
2T i = tear Warranty: 


Because the AMSOF lens is highly resistant to tearing and 
discoloration, only AMSCO offers you a full two-year patient 
warranty. AMSCO; Lombart Lenses will exchange one pair of 
lenses per patient for any reason. AMSOF lenses are only 
$22.00; AMSOF THIN lenses just $23.50. Now, you have 
a realistic aption for your rough- wear soft lens patients. 


The Mest Liberal Warranty Program Available. 


Some companies limit warranty exchanges, and the 
leading nranufacturer is quietly switching from a true 
warranted" poliey t*per case" pricing, exchanging lenses 
only up to six months and only for parameter changes. 
Many offerstraightforward “per lens" (non-warranted) 
pricing —another risky alternative for "accident prone" 
patients. Only AMSCO offers you a full two-year patient 
Warranty, so you car be sure of giving even your most 
difficult patients the service they require. 


Mail to: AMSCO/Lombart Lenses, P.O. Box 1693. Norfolk, Virginia 23501 


WL- AQ 
Please tell me more about how your new Special ^ 
Warranty piancan velp me better serve my patients and 
reduce my paperwork. 


Name 








Address 








City 
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AMSCO 

LOMBART LENSES 
Manufactured for quality, priced for value. 

i a Call toll-free: EM 

(800) 446-8301 or (800) 582-8178 in V irginia. 





amsof 


(deltafilcon A) 


HYDROPHILIC CONTACT LENSES 


"Ter E, 


e Complete Line of Lenses—A wide range 
of parameters in minus, low-plus, 
high-plus, plano, and torics designed to fill 
all your soft lens needs. 

è Precise Prescriptions — Excellent 
reproducibility guaranteed to meet your 
exact requirements, patient after patient, 
lens after lens. 

e Fast, Easy, Predictable Fitting —First Fit 
and lens consignment make lens selection 
and dispensing fast and simple. 

e Availability and Service — Expertise and 
support from Customer Service, Fittin 
Consultants, and your Bausch & Lom 
Representative is only a toll-free call away. 

e State of the Art Technology —The latest 
in product innovation from Bausch & 
Lomb, The Leader in Soft Lens Science. 

@ Per Lens Pricing —You have the option! 
Saves time and money to benefit the 
SOFLENS® contact lens professional. 


The name Bausch & Lomb is synonymous 
with the highest quality and proven 
reliability. Both thermal and chemical care 
systenis are available: 

e Thermal —The BAUSCH & LOMB™ 
Disinfecting Unit II, with a new, two-year 
warranty, and BAUSCH & LOMB™ Lens 

g Case (LENSGARD™) meet all 
your thermal soft lens needs; 


è Chemical- The Care Kit 3 and Cold Pack 


for those who prefer the chemical regimen. 


Both systems offer: 
e Built-in assurance of pocion that are 
easily understood an followed. 


e Minimal patient involvement which means 


maximum convenience and comfort. 





+ Solutions 


Bausch & Lomb is the only company to ofl 
an integrated system. From lenses, to care 
products and lens care solutions, we offer i 
complete product family —A complete rang 
of disinfection products for both thermal a 
chemical regimens. 

e Reliable and Compatible — All BAUSCH 
LOMB? lens care solutions are of the 
highest pharmaceutical uality and are 
use with many brands of soft (hydrophil 
lenses and accessories. 

e Understandable —Clear:y marked, 
descriptively named, coior coded produc 
differentiate regimens and eliminate 
patient confusion. 3 

e Versatile Purchase Options—Patients 
may buy solutions seperately or in 
convenience packs. 
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Patient. 
Protection 


JptiCare V:sion Plan or 
3ausch & Lomb Insurance 


atient protection pregrams designed around 


1€ special needs of your patients and your 
ractice. 


OptiCare— lcwers the cost of your initial 
fit, brings patients 5»ack and generates 
practice income. A ^ustomized approach 
that allows you to »ick the service you 
want to offer your »atients. 

Bausch & Lcmb Irsurance — A lens 
replacement protecaion plan for your 
patients at a reasorable cost. 


oth programs meet the full range of patient 
2eds while enhancirz your professional 
putation. 


Professional 
Services 


Communications with Bausch & Lor3b are 
simple via these 800 numbers. No nætter 
where you practice, we are only a phene call 
away and feature 48 hour delivery oa all 
lenses. 


Continental U.S. 800-828-9030 
New York State 800-462-1720 
Alaska & Hawaii 800-828-6231 


A P a DP 








Your Practice 
Practical. 


BAUSCH 5 LOMB @ 
SOFLENS DIVISION 
Rochester, N.Y. 14602 
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WwWills Eye Hospital 


Retina Service 
announces 





A Practical Course Highlighting: : 
e Indications & Interpretations of Fluorescein Angiography 
e New & Useful Aspects of Retinal Vascular Disease 


e Practical Concepts of Ocular Immunology 
An AMA-CME 14 Hour Category 1 Accredited Course 
October 2-5, 1981 
Barclay Hotel, Philadelphia, PA 


Faculty 
William H. Annesley, M.D. Norman T. Felberg, Ph.D. Peter J. Savino, M.D. 
James J. Augsburger, M.D. David H. Fischer, M.D. Norman J. Schatz, M.D. 
William E. Benson, M.D. Richard E. Goldberg, M.D. Robert C. Sergott, M.D. 
Gary C. Brown, M.D. Alfred C. Lucier, M.D. Jeffrey L. Shakin, M.D. 
Larry A. Donoso, M.D., Ph.D. Larry E. Magargal, M.D. Jerry A. Shields, M.D. 
Jay L. Federman, M.D. Peter V. Palena, M.D. William S. Tasman, M.D. 


Lov K. Sarin, M.D. 


Tuition Fee: $175. Residents & Fellows: $90. 
Checks payable to: Wills Eye Hospital, Retina 
Mail to: Dept.of Continuing Medical Education, Wills Eye Hospital, 9th & Walnut Sts., Philadelphia, PA 19107 
Registration and Information: Ms. Lucia Manes, (215) 928-5258 






















RADIAL Leeds Katzen, M.D. TOPICS INCLUDE 
Leonard Kogan, M.D. Paccymetry 
KERATOTO MY Harold Sawelson, M.D. Pre-op Evaluation 
Harold Waldman, M.D. Soviet Computer Studies 
SEMIN AR plus other guest faculty Surgical Technicues 
—Soviet and American 
GREAT ] DAY INTENSIVE STUDY Success Rates 
September 12, 1981 Side Effects 
ONE-ON-ONE PLUS Washington, DC Future Trends 


SEMINARS PLUS 
PRACTICAL 
MOVIES & T.V. CME-9 Hours Category 1 


; Phone—Day 
Address Phone £06... 2 
Price—$300.00—Make Check Payable To: 
L. Kogan, M.D.—Radial Keratotomy Course 
Send To: Leonard L. Kogan, M.D. Information will be mailed to you. 
8630 Fenton Street For special info. call: 
Silver Spring, Md 20910 —301-565-0222—ask for "Radial K.” 
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| | CAN ANYTHING BE MORE SIMPLE? 


When your patients lose or damage a E. 
PERMALENS® (perfilcon A) Etended-Waar i 
Contact Lens, all you have to do is make | 
one phone call to us and refit the patient n 
as you normally would, either from your ta 
inventory or with the lens we'll send you. E 
Thar's all—you won't have to bother wih | E 
record-keeping, claim forms, deductibles, | 
returning damaged lenses, or specia 
billing for insured lenses. Your phone call 
to us verifies the patient's coverage ang 
sends a replacement lens on its way tc you. 
We bill the patient directly forthe lens. “ou ie 
follow your normal procedures for billing E 
for your services, Ta 

Isn't this the kind of insurance program 
you'd like for your patients? If so, return he 
coupon today for more details, or call us at 
(800) 538-7824; — 
in California, 
(800) 662-6227; 
in Alaska, Hawaii, 
(800) 538-7772. 






GoperVison 


CONTACT LENS INSURANCE SERVICE, INC. 
P.O. Baz 2004, Alviso, CA 95002 


[] Plea.2 send me additional information and 
app» cation forms for PERMALENS Protection Program. 


[ ] Plea 2 have a CooperVision, Inc. Optics Division 
Representative call on my practice to discuss the 
PERI. ALENS Protection Program. 


Name (Please print) 


Address 


Photographs courtesy University of lowa Department of Ophthalmology 
Thomas A. Weingeist, M.D. & Pau! R. Montague, Senior Ophthalmic Photographer 


60? 1.7x 40? 2.5x 20° 5.0x 


Zooming allows continuous magnification and better image quality than conventional extenders. 


The Canon CF-60Z Fluorescein Fundus Camera. 


J 
The worlds only See the future of ophthalmology in our advanced 


m technology fundus camera. Its full 60° wide angle covers 
60° Mide Angle an enlarged image field, while providing exceptional 
picture clarity for more accurate diagnosis. 


The CF-60Z is made with the same care and crafts- 
Zoom Fundus manship that has earned Canon an enviable reputation 
for quality. We invite you to see a demonstration of its 
many outstanding features. 
e Exclusive Canon design produces photographs of 
high resolution and excellent light uniformity 
Wide 60° horizontal and 45° vertical angles for 
detailed peripheral photographs 
e Zoom magnification from 1.7x to 5.0x using 35mm film 
e Precise, split-lines focusing 
Special device simplifies accurate setting of working 
distance 
U.L. medical approval 


CANON U.S.A., INC. CHICAGO OFFICE 
140 Industrial Dr., Elmhurst, IL 60126 312/833-3070 
NEW YORK—One Canon Plaza, Lake Success, 
NY 11042 516/488-6700 
LOS ANGELES— 123 Paularino Ave., East 
Costa Mesa, CA 82626 714/979-6000 





Wanted 
CLINICAL RESEARCH OPHTHALMOLOGIST 


NN mns: position in ophthalmology OPHTHALMOLOGIST 


as an Army officer is available at 
Letterman Army Institute of Research, for 


Presidio of San Francisco, in sight of 
the Colden Gate Bridge. This position ALASKA NATIVE 
offers a unique opportunity for basic MEDICAL CENTER 


and elinical research. Many unusual 


patients will be referred to the in Anchorage, Alaska. 


Ophthalmologist for examination in an 


ultramodern laboratory. Teaching and | 20 
EL Eti with 19651 módical schools There ar» many cultural and outdoor activities 


are possible. The extent and scope of avallable including skiing. For further details 
this zssignment are limited only by the contact: 


experience and interests of the 
individual. Status of medical pay and Devid Brauner, M.D. 

fits are additi ine tives. . 
cule o ologis 9i PENA | E Medical Director 
position sho uld send resumes to: ALASKA NATIVE MEDICAL CENTER 
Commander P.C. Box 7-741 
Letterman Army Institute of Research Anchorage, Alaska 99510 
ATTN: SGRD-ULB/COL Beatrice 
Presidio of San Francisco, CA 94129 

or call collect: 907-265-325]. 


Telephone: (415) 561-3344/2905 
WE ARE AN EQUAL OPPORTUNITY EMPLOYER 
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A time-saving, low-cost addition to your practice: we Ce ee eee 
e Automatic random e Test progress j l pilaaó .end information on the Automatic pure 
pattern stimulus monitoring and | Name v. LAB m. Y 
presentation with retest simplified results l 
capability. readout. ] | Address eee 
e Adjustable stimulus * Microcomputer | city Site 
intensity, duration and controlled for patient- | DOX GS tee I ws PS 
interval. administered | 
a AET E10 SD n m omm autom eem m m m mmm 
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COMPUTATION 


COMPANY 
$185 Mercury Point, m Diego, CA 92111. 
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EW 40-MONTH STUD: 
REPORT> 

LONG-TERM EFFICAC | 
AND TOLERABILIT ; 





In an open, long-term maintenance study" TIMOPTIC As with the use of other antiglaucoma drugs, 
was given for up to 40 months to patients with diminished responsiveness to TIMOPTIC after 
chronic open-angle glaucoma or elevated IOP at prolonged therapy has been reported in some 
sufficient risk to require lowering of the ocular patients. 

pressure, *Additional information available upon request, 


Merck Sharp & Dohme, West Point, Pa. 19486. 


"pea - 

Results: 9676 of the patients exhibited IOP values ef **Based on controlled multiclinic studies. Dato on file, 
< 21mm Hg at each measurement during treatment Merck Sharp & Dohme Research Laboratories. 
with TIMOPTIC...and the drug was generally we! Additional information available upon request 


tolerated. (See graphs and data on facing page.) 


A better quality of life 

for many patients 

Patients on TIMOPTIC generally do not 

experience the following therapy-limiting si de effects: 
night blindness/ blurred vision/ dimming of vision** 


Patients on TIMOPTIC have significantly fewer and 

less severe side effects than those on pilocarpine / 
or epinephrine, i.e., a much lower incidence of 

ocular discomfort—such as less burning, smarting, 

itching, browache, and headache? * 


T 
morcseweieeie esee (TIMOLOL MALEATE [MSD 
yh As wih oter epeal peled onec OPHTHAL MIC SOLUTION 
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E There wcs virtually no loss of therapeutic effect in — | 
oer $ sji " X di ^  ** ' patients reated for up to 40 months with TIMOPTIC _ 
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|. Boot Gey 1 mean IOP < 214 mm Hg. The 19 patients with no previous ird 
antiglaucorra treatment had an untreated baseline mean Athe 
IOP of 273 mm Hg. Thus, the mean IOP at baseline for the uot | 
combined geoup is 22.5 mm Hg. don 
A ASignificant percent change from baseline, p — 0.01. d | 
Asc 
b? 
> oh s| 
| 4 
% ef patients on TIMOPTIC alone a 
ro who reported an adverse reaction that was | 


corsidered to be drug related* 


2 long-term tolerability of 








| 0976 (1 of 110 patients) d l | AJ | 
During the 40-month study* 14 of 110 patients (1396). ; 
0% 20% 40% 60% 80% ""». - on TIMOFTIC alone reported an adverse Hh: 
T . reaction, but only one of these, an allergic reaction, D 
2 . was considered to be drug related. f; 
% cf patients on TIMOPTIC alone - Visual disturbances including refractive changes (due 


who reported an adverse reaction* -to withdrawal of miotic therapy in some cases) have 


. been infrequently associated with therapy with — — : 
18% (14 of 110 patients) . TIMOPTIC Rarely aphakic cystoid macular edema W 


has been reported, but a causal relationship to d Py. 
. therapy with TIMOPTIC has not been established. 1 
096 20% 40% 60% 80% 100% 8 . h 


— *Additional information ovailable upon request, 
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For a brief summary of prescribing information, MSD 
please see following page. MERCK 


etd 
Copyright©) 1980 by Merck & Co., Inc DOHM 
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(TMOLOL MALEATE |MSD 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution — 

a significant advance for the reduction of IOP in: 

e chronic open-angle glaucoma 

e aphakic glaucoma 

e some patients with secondary glaucoma 


e patients with elevated intraocular pressure at sufficient 
risk to require lowering of the ocular pressure 


e some patients who respond inadequately to multiple 
antiglaucoma drug therapy. The addition of TIMOPTIC 
may produce a further reduction of IOP. 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
the affected eye(s) twice a day. 


How to transfer from a single antiglaucoma agent 
to TIMOPTIC: 

1. On the first day: continue with the agent already 
being used and add one drop 0.2576 TIMOPTIC in the 
affected eye(s) b.i.d. 


2. On the second day: discontinue the previously used 


agent and continue with TIMOPTIC in the affected eye(s) b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.2596 solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in the 


affected eye(s). Dosages above one drop of 0.596 TIMOPTIC 


twice a day generally have not been shown to produce 
further reduction of IOP. If the intraocular pressure is 
maintained at satisfactory levels, the dosage schedule may 
be changed to one drop once a day in the affected eye(s). 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients 
who are hypersensitive to any component of this product. 
WARNINGS: As with other topically applied ophthalmic drugs, 
this drug may be absorbed systemically. 

PRECAUTIONS: Should be used with caution in patients with 
known contraindications to systemic use of beta-adrenergic 
receptor blocking agents. These include bronchospastic 
disease; sinus bradycardia and greater than first-degree block; 
cardiogenic shock; cardiac failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with 

a history of severe cardiac disease, pulse rates should be 
checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be 


'' observed for a potential additive effect either om the intaocular a 
. pressure or on the known systemic effects of beta bloc«ade. 


Sufficient clinical data have not been obtained to show safety 
or efficacy in narrow-angle or angle-closure glaucoma. 

As with the use of other antiglaucoma drugs. diminished ' 
responsiveness to TIMOPTIC after prolonged therapy has been 
reported in some patients. However, in one long-term study in 
which 96 patients have been followed for at least 3 years, no 
significant difference in mean intraocular pressure has been 

, observed after initial stabilization. . 

-~ Although TIMOPTIC used alone has little or mo effect on pupil 
size, mydriasis resulting from concomitant therapy with TIMOPTIC 
and epinephrine has been reported occasionally. 

. Pregnancy: TIMOPTIC has not been studied in human pregnancy. The 
* use of TIMOPTIC in pregnant women requires that the anticipated 
benefit be weighed against possible hazards. 
„Use in Children: Since clinical studies in children have not been 
done, TIMOPTIC is not recommended for use in children at this 
time. 

Animal Studies: No adverse ocular effects were observed in 
" rabbits and dogs administered TIMOPTIC topically in studies 
- lasting one and two years respectively. 

Lifetime studies with timolol have been completed in rats at oral 

: doses of 25, 100, and 300 mg/kg/day and in mice at oral doses 

-of 5, 50, and 500 mg/kg/day. In male and female rats and male 
mice at all dose levels and in female mice at dose levels of 5 and 
50 mg/kg/day, timolol demonstrated no carcinogenic effect. 

*There was a slight increase in the incidence of mammary 

‘adenocarcinomas in female mice that received 500 mg/kg/day 

„(about 500 times the maximum recommended humar oral dose 

*on a mg/kg basis). Timolol caused dose-related elevations of 

^ serum prolactin in female mice at doses of 100 mg/kc or more, 

"but only very slight transient elevations were found in male 
mice at doses of 500 mg/kg. Since numerous studies have 
demonstrated that drugs which cause elevations of serum 
'prolactin are associated with mammary tumors in rodants, the 
mammary tumors in the female mice in the highest dosage group 
of this study were considered to have resulted from an increased 
serum prolactin. In humans, no such association between serum 

, prolactin and mammary carcinoma has been established. 

' Furthermore. in adult human female subjects who recaived oral 
dosages of up to 60 mg of timolol, the maximum recommended 
human oral dosage, there were no clinically meaning'ul changes 
in serum prolactin. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is 


-. "usually well tolerated. The following adverse reactions have been 


+ reported either in clinical trials of up to 3 years duration prior to 
release in 1978 or since the drug has been marketed 


m 


¿$ Signs and symptoms of ocular irritation, including ccnjunctivitis, 


blepharitis, and keratitis, have been reported occasionally. 
| Hypersensitivity reactions, including localized and generalized 
rash, and urticaria have been reported rarely 
4 Visual disturbances including refractive changes (due 
-to withdrawal of miotic therapy in some cases) have been 
, infrequently associated with therapy with TIMOPTIC. Rarely, 
'"Japhakic cystoid macular edema has been reported, but a causal 
. relationship to therapy with TIMOPTIC has nat been established. 
Aggravation or precipitation of certain cardiovascular and « 
pulmonary disorders has been reportec, presumably related 
to effects of systemic beta blockade (see PRECAUTIONS). 
These include bradyarrhythmia, hypotension, syncope, and 
bronchospasm (predominantly in patients with pre-existing 
bronchospastic disease). In clinical trials, slight reduction of 
the resting heart rate in some patients (mean reduction 2.9 
beats/minute, standard deviation 10.2) has been observed. 
The following adverse effects have been reported rarely, and 


^ a causal relationship to therapy with TIMOPT!C has not beem 


established: headache, anorexia, dyspepsia. nausea, dizziness, 
„ CNS effects (fatigue, confusion, depression, somnolence, and 
'anxiety), palpitation, and hypertension. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, C.25?6 and 
TIMOPTIC Ophthalmic Solution, 0.596. Both are available in 5-ml 

and 10-ml plastic OCUMETER® Ophthalmic Dispensers with a 


* 381(DC70460 
oup cri 


"controlled drop tip 


* 


M S D For more detailed information, 
IVtu consult your MSD representative and 


ERGK the full Prescribing Information. 
. SHA Merck Sharp & Dohme, Division of 
HME Merck & Co., Inc., West Point, Pa. 19486 


6mm optic 
5.0 PROLENE* 
polypropylene loops 


- The IOLAB Model 103 is 
available in both clear and 
blue loops. | 


"Trademark of ETHICOF". Inc. 


MODEL 103J 

6mm optic with plano-convex 
design. 13mm haptic diameter. two 
positioning holes at 6 and 12 oc ck. 
Loops parallel to the plano surface. 
MODEL 103B 

Model 103J with blue loops. 
MODEL 103M 

6mm optic with plano-convex 
design. 13mm haptic diameter. two 
positioning holes at 6 and 12 oclbck. 
Loops are angled at 10? toward the 
convex side. 

MODEL 103N 

Model 103M with blue loops. 

ju [e] »] J Me lek io 

6mm optic with plano-convex 
design. 13.5mm haptic diameter, two 
positioning holes at 6 and 12 oclcck. 
Loops are analed 10? toward the 
convex side. 

MODEL 103Q 

Model 103L with blue loops. 
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CAUTION: Investigational 
device. Limited by Federal 
law to investigational use. 
The safety and efficacy of 
intraocular lenses is not 
yet established. 


EE S IOLAB Corporation, 
© | 861 South Village Oaks Drive 
i | Covina, California 91724 
' $ | Telephone: 213/915-7681 
| TOLL FREE: 800/423-3939 
IN CALIFORNIA: 
800/362-7006 
l In Canada: 800/268-2183 
= British Columbia: 
CORPORATION 112-800/268-2183 


© HOLAB Corporation 1981 
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. Immediate deliver 


. Ofthe Wei 


The emphasis ison immediate 
because that’s what's new at 
Mentor. We're a new market- 
Ing team genuinely concerned 
with your needs and commit- 
ted to responding quickly. 
Mentor quality hasn't 
changed, though, and the Wet 
eld Coagulator is a good 
2xample- unsurpassed for 
orecise, atraumatic hemostasis 
ander irrigation or in a oloody 
teld. And you can choose 
mong eight bipolar forceps 
pecially designed for eye sur- 
jery. Wide acceptance of the 
Vet Field is confirmed in the 
eferences cited below. 











Reed, K. and Snider, C.J.: Bipolar Forceps 
for Electrocautery in Tonsillectomy. Te Am. 
Acad. Ophth. & Otol. (Ask us for reprnt.) 
Charles, S. et al.: Bimanual, Bipolar 
Intraocular Diathermy. A.J.O., 81:1 (1€26). 
McPherson, S&D., Jr.: Bipolar Coagulatien 

in Ophthalmic Operations. A.J.O., 7385 
(1979). 

Michels, R.G. and Rice, T.A.: Bimanual Bpo- 
lar Diathermy for Treatment of Bleedira 
from the Anterior Chamber Angle. A J.O,, 
84:6 (1977). 

Nadler, M.P, Lehman, R.N., and Pavlis, ÈJ.: 
Electrocoaptation of Conjunctiva. (Ask us 
for reprint.) 

Okun, E.: Intravitreal Coagulation with 
Bipolar (Wet Field) Coagulator. (Ask usfor 
reprint.) 


Mentor 





Call our new number to order. 
617-749-8915. Or write to 

Our new address: Mentor, 20 
Industrial Park Road, Hingham, 
Mass. 02043. Either way, you'll 
get immediate action. 


Mentor products for 
ophthalmology: 

The Wet Field" Coagulator and 
Bipolar forceps 

The Exeter" Indirect 
Ophthalmoscope 

Merocel™ Surgical Sponges 
and Wipes 

Mentor" Slit Lamps 

Honan's Intraocular Pressure 
Reducer 

Mentor" CM-III Microscopes 

Mentanium" Vitreoretinal 
Instrument Sets 


The Bascom Palmer Eye Institute 
The Department of Ophthalmology 
University of Miami School of Medicine 
invites you to the 


1981 NEURO-OPHTHALMOLOGY COURSE 


December 3-5, 1981 
Key Biscayne Hotel 
Miami, Florida 


FACULTY AND TOPICS INCLUDE 


Dr. John A. Costin- Temporal Arteritis Mystery Cases 

Dr. Joel Glaser—Clinical Examination of Orbit Lesions 

Dr. William F. Hoyt—The Latest Possible Gems! 

Dr. Irma Lessell—Aphasias for the Non-neurologist 

Dr. Simmons Lessell—Optic Neuropathies & Visual Hallucinations 

Dr. T. Hans Newton—Computed Tomography Extraordinaire! 

Dr. J. Lawton Smith—Radiotherapy of Optic Nerve Meningiomas 

Dr. Robert L. Tomask-— Digital Subtraction Angiography in Neuro-ophthalmology 


Doctor, you really cannot afford to miss the 1981 Neuro-ophthalmology Course in sunny Miami this time! The 
University of Miami has gone ALL OUT to get that fantastic "heavy artillery" West Coast "Huntley-Brinkley" team 
down here again for you! And then, top that off with that “knock-out” husband and wife team—the Lessells—from 
Boston!! What more can you ask for? Clinical conferences? We've got 'em! Free papers? We're inviting registrants 
to send them in—NOW! Hurry! Hurry! Rush your check made out to "Continuing Education in Ophthalmology" 
($250.00 for practitioners; $100.00 for residents and fellows) to: Neuro-ophthalmology Course, Bascom Palmer 
Eye Institute, P.0. Box 610326, Miami, Florida 33161. Make your room reservation with: Key Biscayne Hotel, 701 
Ocean Drive—Key Biscayne, Miami, Florida 33139. 
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" There": miv t Q Dki3u-ti- _.ule, 
than just a number 


For precise IOL power determination consider 
| the New Sonometrics’ Model-310 











Sonometncs, the proven leader transducers for A-scan evaluations 


in ophthalmic ultrasound equip- and easy mounting on any Gold- For additional information on 
ment, introduces the new compact mann Tonometer. how ultrasound can benefit your 
Digital Biometric Ruler, Model-310, | practice through expanded options 
for precise IDL power determina- ed ive A and third party reimbursements, 
tion. A combination of quality, ac- —9—— 5.200. call toll-free: (800) 223-0412. In 
Curacy, and portability makes the "ont New York State call (212) 765-8205 
DBR-310 an essential diagnostic or mail the enclosed coupon. 


x at an qué cg 1 

* Compare the with any 

other system in its price class and — ANN sud DBR-310 

cond its wes. Accuracy DIGITAL BIOMETRIC RULER 
to within 0.2mm (1⁄2 diopter), a 

digital LED ( ‘ight emitting diodes) Non-focused hand-held diognostic transducer. SONOM ETRICS 


measuremen: display, a wide A 
selection of hand he focused Highly portable, the DBR-310 SYSTEMS, INC. 


can be used in a variety of loca- eins wis A 0 59. 
tions. The unit comes with a præ a AAO-65 | 
c hyo dept rati d | TO ent Sa Na ar NY. 1002 
upgrade to other full capability | Name 
Sonometrics diagnostic instrumeats, | Affiliation 
including the clinically proven | 
Ocuscan-400 and DBR-300 systems. | AME 
The DBR-310 is backed by the pos. 2. H2 Qr pr ae 
complete technical services and 
assistance of Sonometrics, the first 
calculates dicplereowero reme eecessery and most advanced company in prep oe a | 


the advanced Binkkorst calculation module. ophthalmic ultrasound. Le piece ashe aie Le C LADO IG ad 
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In a recent double-blind clinical 
study conducted at Indiana Uni- 
versity* 93% of the bifocal wearers 


switched to a progressive power lens. 


And of those who switched, two out 
of three chose Varilux 2 lenses. 

These fully-aspheric lenses can 
provide vision benefits for your pa- 
tients that are not possible with 
bifocals. 

Varilux 2 gives clear all-around 
vision at al] distances — including 


* Copies of study available on request. 





intermediate, where presbyopes 
need correction for so many vision 
tasks. 

And because Varilux 2 has no 
lines, corrections change smoothly 
and more naturally with no image 
jump or reflections. 

Varilux 2 is the only fully- 
aspheric progressive power lens. 

It is now regularly prescribed by 
more than 8,000 practitioners and 
worn by more than 10 million people. 


IRVIN M. Be RISH. O.D.. LL.D. 
EVEN A HITZEMAN. oD. 


~l 


] Fifty-four patients 
encompass the full range of 
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sched study of Vaniux Hi 
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A Varilux 2 fully-aspheric pro- 
gressive lens photographed in 
front of a grid. Note smooth 
progression of power in every 
direction.(Lens is plano with 
a +2.00D add.) 
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Send coupon or phone toll-free today: 


l 800-227-6779 
I (In California call 800-632-2773) Name 















Multi-Optics Corporation, 
1153-D Triton Drive, Fester City, 
CA 94404 E 
Please send detailed nee 
information about Varilux 2 
progressive lenses. City TM State Zip 
AO 06-81 


Varilux2 


Better than bifocals. 





Company or Practice Name 





































FLUORESCEIN ANGIOGRAPHY 
AND ARGON LASER 


OCTOBER 1-2, 1981 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


FACULTY 
LOUIS V. ANGIOLETTI, JR., M.D. JAMES C. NEWTON, M.D. 
FRANCIS E. CANGEMI, M.D. KENNETH NOBLE, M.D. 
RONALD CARR, M.D. LOUIS R. PREVITE, M.A. 
SEYMOUR FRADIN, M.D. MORTON L. ROSENTHAL, M.D. 
CLYDE R. LOCKE, M.D. JOSEPH B. WALSH, M.D. 
ROBERT C. MICKATAVAGE, M.D. GERALD WILSON 
THOMAS 0. MULDOON, M.D. BARRY WRIGHT, M.D. 


The historical development, technique, and interpretation of fluorescein 
angiography of the retina, with special emphasis on the differential 
diagnosis of macular lesions, retinal vascular diseases and intraocular 
tumors. The basic physics and biophysics of the argon laser and its 
application to various ocular diseases in the treatment of maculopathies 
and diabetic retinopathy. Demonstration of fluorescein angiography and 
argon laser photocoagulation technique. 


AMA-CME Credits, Category 1: 16 
Tuition: $200.00 

For registration and addition information, please write: 

Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 
New York, New York 10003 
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FACULTY: 

M. Albom, M.D. S. Hecht, M.D. 

R. Coburn, M.D. L. Herman, Ph.D. 
N. Cousins, Esq. — A. Messina, M.D. 
M. Dunn, M.D. N. Pastorek, M.D. 
H. Gould, M.D. E. Wiggs, M.D. 
M. Guibor, C.0. D. Wolfley, M.D. 
P. Guibor, M.D. and others. 







J. Hagedoorn, Ph.D. 


Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 















Clip and mail with registration fee: 
November 11-14, 1981 
OCULOPLASTIC REGISTRATION FORM 
Registration $650.00 











Name . 
Address 




















City State Apa 
Telephone ( ) 
Specialty: Ophth—ENT—Plastic—Derm 

(circle one) 


Make check payable: The Oculoplastic Foundation, Inc. 
OCULOPLASTIC COURSE 


Semi-Annual Cadaver Courses 
` A New Bork Medical College-Wlestchester County Medical Center 


OCULOPLASTIC SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT I) 


November 11-14, 1981 SUBJECTS: 





MICHIGAN OPHTHALMOLOGICAL SOCIETY 
13th Annual Summer Conference 


July 26-29, 1981 


GRAND HOTEL | 
Mackinac Island, Michigan 


Guest Speakers: 


















J.J. Rowsey, M.D. 
Richard A. Thoft, M.D. 
Louis A. Wilson, M.D. 


Theme: 


"Cornea—New & Controversial Ideas" 
Registration: 
$100 Physician 
$ 50 Resident 
Contact: 













Margot A. Surridge 
Michigan Ophthalmological Society 
302 Eastland Professional Bldg. 
Harper Woods, Michigan 48225 

(313) 839-3011 


CME Credit: 


Category | 
8 Hours 












of the 


Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 
Fractures, Orbital Tumors and Chemosurgery. 


SPECIAL FEATURES: 

@ Live Surgical Demonstration Video 

@ Video Tape Surgery and Cadaver Dissections 

@ Film and Lectures 

e PARTICIPANT'S CADAVER FOR PRACTICAL SURGICAL DISSECTIONS 
e Course Outlines, Manuscripts, Materials 

e Sutures & Needles Courtesy 

e Scheduled Transportation Motel to Medical Center (15 min.) 

e Banquet & Daily Luncheons included 









1982-83 
OCULOPLASTIC 
SURGERY 
FELLOWSHIPS 
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NATURAL “J” 


Biconvex Posterior Chamber 
Lens... Only from Coburn 


Antenor 
Radius 


M. 


Posterior Radius 
Vanes According 
To Power 


To order or for additional 
information, call toll free 
(800-237-5906 

In Flonda call collect 
(813-443-2606 

Tele» 80-3860 

Coburn Professional 
Products Division 

137585. Fort Harrison 
Cleamwater, FL 33516 


Caution: Investigational Device; Limited by Federal (USA) aw to Investiaational use onlv. 











COMMUNICATIONS IN A HEALTH CARE SETTING 
edited by Myron G. Eisenberg and Judith Falconer, both of 
VA Medical Center, Cleveland, Ohio; and Lafaye C. Sutkin, 
VA Medical Center, Loma Linda, California. Vhis book 
demonstrates how the improvement of crucial communica- 
tion patterns can help to achieve the goals of health care. 
Chapters cover general communication skills for health care 
settings; legal implications; the medical record; nonverbal 
messages; audiovisual aids: unique problems in developing 
treatment programs for chronic pain patients; and pertinent 
research. '80, 288 pp., 11 il., 4 tables, $19.75 


OPHTHALMOLOGICAL CONSIDERATIONS IN THE 
REHABILITATION OF THE BLIND edited by Charles 
W. Hoehne, State Commission for the Blind, Austin, Texas; 
John G. Cull, San Antonio, Texas; and Richard E. Hardy, 
Virginia Commonwealth Univ.. Richmond. (28 Contribu- 
tors) Ophthalmologists and rehabilitation personnel here- 
in stress the team effort required tọ improve. the 
rehabilitation potential of the blind. Techniques and ap- 
proaches that can be readily incorporated into existing ser- 


vice programs are emphasized. The ophthalmologist’s role 


in new rehabilitation patterns, Ophthalmic advances 1n res- 
toration of sight, vocational rehabilitation, and low vision 
aids programs are among the topics discussed. 80, 356 pp., 
5 il., 6 tables, $24.75 


MEDICAL WRITING: The Technic and the Art (4th Ed., 
2nd Ptg.) by Morris Fishbein. Written by one of the most 
distinguished of all medical editors, this text explains the 
steps one should follow in preparing a paper for various 
audiences in various situations. It discusses the differences 
between a paper designed for presentation before a medical 
society, for publication in a professional journal, and for 
publication in a book or monograph. A vast amount of 
technical advice is included on grammar, construction, il- 
lustrations, tables, charts, abbreviations, bibliographic 
material, style, proofreading, indexing, and revision of the 
manuscript. '78, 276 pp., 25 il., $13.75 


PSYCHIATRIC PROBLEMS IN OPHTHALMOLOGY 
edited by Jerome T. Pearlman, UCLA School of Medicine, 
Los Angeles; George L. Adams, Baylor College of Medicine, 
Houston, Texas; and Sherwin H. Sloan, UCLA School of 
Medicine, Los Angeles. (11 Contributors) Discussions of the 
eve and the “I,” reactions to the loss of sight, eye symptoms 
with no organic disease, stress and strabismus, and the psy- 
chiatric referral of visually handicapped patients are. all 
closely examined in this text. Helpful diagnostic and man- 
agement ideas for children hospitalized with strabismus, 
black patch psychosis, status medicamentosus, and factitial 
eye problems are also presented. 77, 180 pp., 29 il., 4 tables, 
$16.75 


SPECTACLES FOR APHAKIA (3rd Ptg.) by Curtis D. 
Benton, Jr., Broward General Hospital, Fort Lauderdale, 
Florida, and Robert C. Welsh, Univ. of Miami School of 
Medicine, Miami, Florida. Foreword by Arthur Linksz. De- 
signed to familiarize the ophthalmologist with the prob- 
lems involved in aphakic lens correction, this volume 
discusses weight, peripheral vision, aberrations, vertex ad- 
justments, bifocals, binocular vision, and minimal effective 
diameter centering in producing lighter weight and more 
efficient spectacles. Dispensing opticians will find sections 
on frame selection, lens positioning, measurements, and 
planning for regrinds and second eye fittings. 77, 176 pp. (6 
3/4 x 9 3/4), 96 il., 11 tables, $17.50 


NEUROLOGY OF THE VISUAL SYSTEM (8th Ptg.) by 
David G. Cogan, Harvard Medical School, Boston. Vhe 
author of this book covers the entire range of neurological 
diseases affecting the visual system, including the anatomy 
and physiology of each tissue, vascular disease, inflamma- 
tions, degenerations, tumors, and the effects of poisons and 
injuries. A brief introduction precedes cach section. A re- 
view in Archives of Ophthalmology stated, Ehe book will 
be valuable to the beginner who wants a brief and lucid 
review of a complex and confusing subject, and to the ad- 
vanced. student, who desires perspective and to share the 
experience of a great clinician and teacher . . . [it] should be 
part of every ophthalmologist’s and neurologist’s library." 
‘80, 424 pp., 220 il. (3 in color), $22.25 


SENSORY INTEGRATION IN CHILDREN: Evoked Po- 
tentials and Intersensory Functions in Pediatrics and Psy- 
chology by Thorne Shipley, Univ. of Miami School of 
Medicine, Miami, Florida. Following a general introduc- 
tion to evoked cortical potential theory, sections delineate 
the use of evoked brain potentials in clinical pediatrics, in 
developmental tests of cognitive intersensory function, and 
for differentiating organic or systemic deficits from those 
learning disabilities that are psychiatrically or education- 
ally based. The section entitled Multisensory ECP in Clin- 
ical Pediatrics provides. ophthalmology case. reports of 
evoked cortical potentials in congenital optic nerve hypo- 
plasia, pigmentary retinal dystrophy, albinism and congen- 
ital horizontal nystagmus, bilateral cataracts, anterior 
ocular cleavage syndrome, amblyopia ex anopsia. Leber's 
infantile amaurosis, cortical inattention, and toxic ambly- 
opia. '80, 176 pp.. 56 il., 4 tables, $15.75 


OPHTHALMIC DISPENSING (3rd Ed.) by Russell L. 
Stimson. The Third Edition of this standard text on oph- 
thalmic dispensing includes chapters on eye anatomy and 
physiology, basic optics, pertinent mathematics, and optical 
aids for subnormal vision. Other topics include lens fitting; 
lens and frame cataloging; general and ophthalmic lens 
optics; procedures for dispensing single vision, bifocal, cat- 
aract, vocational and protective lenses; and precise. place- 
ment of the three axes. 79, 720 pp., 270 il., 39 tables, $33.75 


EYE SURGERY: Innovations and Trends, Pitfalls, Com- 
plications edited by R. M. Fasanella, Yale Univ. School of 
Medicine, New Haven, Connecticut. (14 Contributors) 
Types and techniques of prosthokeratoplasty, lacrimal 


surgery, and surgery of the extraocular muscles; complica- ~ 


tions of intraocular lens implantation, glaucoma surgery, 
phacoemulsification, retinal detachment surgery, and 
plastic surgery of the eyelids; management of the displaced 
lens; and microsurgical infusion-aspiration cutting instru- 
ment indications and techniques are delineated. 777, 352 pp. 
(6 3/8 x 9 5/8), 106 il. (25 in color), 25 tables, 837.50 


VISUAL IMPAIRMENT IN THE SCHOOLS by Randall 
K. Harley, George Peabody College for Teachers, and G. 
Allen Lawrence, Vanderbilt Univ. School of Medicine, both 
of Nashville, Tennessee. The authors focus on the medical 
problems and the educational implications of visual im- 
pairment in children in order to supplement regular class- 
room procedures in visual learning. Written. by an 
ophthalmologist, the first section. examines eve. anatomy 


and special kinds of eve problems common to children. Ehe - 


second section, written. by an educator, covers vision 
screening, optical aids, visual learning, and related subjects. 
77, 168 pp 25 il, 1 table, $14.75 


— —mm Orders with remittance sent, on approval, postpaid e Catalog of 2924 titles sent on request sem, 
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. Join hands - 
with your colleagues 
around the world... 





When you joir the World Medical Association, you join thousands of 
your colleagues around the world in supporting these worthy goals: 


To serve humanity by endeavoring to achieve the highest inter- 
national standards in medical education, medical science, medice! 
ethics, and »ealth care for all peoples of the world. 


The International Voice of Medicine 

The WMA is rredicine's international representative and advocate, pro- 
tecting and fostering the rights and interests of physicians and peeple 
of all nations. Through its declarations on human torture, pollution, 
medical ethics and other critical issues, the WMA provides guidelines 
for natianal medical associations and governments world-wide. 


An Activist Role 

The WMA is engaged in a broad range of programs, such as med cal 
educatien, soc o-medical affairs, primary health care, and environmental 
health, *hrouga which it seeks to raise the standards of health care 
around the wc-ld. 


WMA Needs Your Support 
. It is your international professional organization; it deserves your Sup- 
port. Send for somplete information today! 


Join the World Medical Association 

World Medical Association 
North American Region 
536 North State Street 
Chicago, IL 60610 


YES, | want to support the World Medical Asscczia- 
tion. Please send complete information anc a 
membership application. 
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Put all the pieces 
together with 
Blephamide. 


Blephamide® L iquifilm® sterile ophthalmic suspension 


CONTAINS: sulfacetamide sodium 10.0%; prednisolone 
acetate* (microfine suspension)0.2%; phenylephrine 
HCI 0.12%; with: Liquifilm (polwiny! alcohol 1.4%), 
phenylmercuric nitrate (0.004%), cntipyrine (0.1%), poly- 
sorbate 80, edetate disodium, sodium phosphate dibasic 
anhydrous, sodium phosphate momobasic, sodium thio- 
sulfate, hydrochioric acid to adjus pH to 6.8, and puri- 
fied water. * Licensed under patent3, 134,718. ACTIONS: 
Sulfacetamide sodium at 10% corcentration is a potent 
bacteriostatic agent (effective agcinst a broad range of 
pathogens, including staphylococci). The prednisolone 
content (in microfine, non-irritatirg suspension) effec- 
tively counters the allergic and inflammatory manifesta- 
tions of blepharitis. The phenyleshrine component of 
Blephamide rapidly whitens the emgorged vessels in the 
eye and lid. 


INDICATIONS: Based on a review of this drug by the 
National Academy of Sciences — National Research 
Council and/or other informatior FDA has classified 
the indications as follows: "Possibly" effective: 
Nonpurulent blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); nonpurulent 
Conjunctivitis (allergic and bacterial). Final classifi- 
Cation of the less-than-effective indications requires 
further investigation. 


CONTRAINDICATIONS: Acute herpes simplex (dendritic 
keratitis), purulent untreated infeetions, vaccinia, vari- 
cella and most other viral diseases of the cornea and 
conjunctiva, ocular tuberculosis cad fungal diseases of 
the eye. WARNINGS: 1. In diseases due to microorgan- 
isms, infection may be masked, ehanced or activated 
by the steroid. 2. Extended use may cause increased 
intraocular pressure in susceptole individuals. It is 
advisable that intraocular pressure-5e checked frequently. 
3. In those diseases causing thinrang of the cornea, per- 
foration has been known to have sccurred with tbe use 
of topical steroids. 4. Use with ecution in patients with 
known or suspected sensitivity :o sulfonamides — if 
Sensitivity or other untoward reactions occur, discon- 
finue medication. 5. Should be used with caution in the 
presence of narrow angle glaucoma. 6. Reports in the 
literature indicate that posterior subcapsular lenticular 
opacities have been reported to occur after heavy or pro- 
tracted use of topical ophthalmic corticosteroids. 
DOSAGE AND ADMINISTRATION: Optimal dosage is 
1 drop two to fourtimes daily, Gepering upon the severity 
of the condition. In general, during early or acute stages 
of blepharitis, Blephamide produces results most rapidly 
— and most efficiently — with instillation directly into 
the eye, with the excess spread en the lid (Method 1). 
When the condition is confined to the lid, however, 
Blephamide may be applied directly to the site of the 
lesions (Method ll). METHOD I: In the Eye and on the Lid. 
1. Wash hands carefully. Tilt head Sack and drop | drop 
into the eye. 2. Close the eye ard spread the excess 
medication present after closingrthe eye over the full 
length of the upper and lower lids-3. Do not wipe any of 
the medication off the lids. It will dy completely in 4 or 5 
minutes to a clear film that remains on the lids for several 
hours — it cannot be seen by others, nor will it interfere 
with vision. 4. The medication shculd be washed off the 
lids once or twice a day. However, t should be reapplied 
after each washing. METHOD II- On the Lid. 1. Wash 
hands carefully. With head tilted sack and eye closed, 
drop | drop onto the lid — preferably at the comer of the 
eye close to the nose. 2. Spread the medication over the 
full length of the upper and lowe: lids. 3. Do not wipe 
away any medication — it will dryin 4 to 5 minutes to a 
Clear, invisible film which will remmin on the lids for sev- 
eral hours. 4. The medication should be washed off the 
lids once or twice a day. However, *t should be reapplied 
after each washing. HOW SUPPLIED: Blephamide sterile 
ophthalmic suspension is availalBle in 5 ml and 10 ml 
plastic dropper bottles. To be dispensed on prescrip- 
tion only. 













Reference: 

. Leibowitz HM, Kupferman A. Bicavailability and thera- 
peutic effectiveness of topicallyadministered cortico- 
steroids. Trans Am Acad Ophtha!mol Otolaryngol 1975 
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Clinical Sc«ences 


Visual Acuities in Infants With Congenital 


Cataraets Operated on Prior to 6 Months of Age 


Gary L. Rogers, MD; Carl L. Tishler, PhD; Brian H. Tsou, PhD; Richard W. Hertle; Rae R. Fellows, MEd 


€ Seven infant- with complete bilateral 
cataracts were operated on and fitted with 
extended-wear silicone contact lenses. 
The infants were matched to 16 normal 
control subjects. A modified preferential 
looking technique was used to assess 
visual acuity; the Bayley Scale of Infant 
Development was administered to mea- 
sure psychological development. Of the 
seven infants with cataracts, those oper- 


ated on prior to 8 weeks of age seemed to 


have normally developing vision. All oth- 
ers showed a substantial visual lag when 
compared with the control group. Bayley 
scores for infants operated on early (be- 
fore 8 weeks) fed within the range of 
normal variability. The infants operated on 
later demonstrated a statistically signifi- 
cant lag in development. Also, a pendular 
nystagmus was no*ed in those infants with 
cataracts who were operated on later. 
(Arch Ophthalmel 1981;99:999-1003) 


Tre use of exwended-wear contact 

lenses, newer surgical techniques, 
and safer anesthetics have improved 
the treatment of children with con- 
genital cataraets. However, the exact 
timing for the r»moval of cataracts 
and the ability cf infants to obtain 
maximum vision are not known. 

Extended-wear contact lenses that 
are available todzy have made possi- 
ble the provisior of uninterrupted 
optical cerrectiom and have enabled 
visual developmeat to proceed in a 
near-normal faskion. These lenses 
decrease the need “or parents to insert 
and remove the leases daily and elim- 
inate the intermittent correction of 
vision as one of the main obstacles to 
visual rehabilitatien. 

Newer surgica techniques with 
rotoextraetors aml phacoemulsifica- 
tion’ permit the removal of more cor- 
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tex from the eye, resulting in quieter 
eyes with fewer complications Re- 
moval of greater portions of the ante- 
rior capsule has decreased the number 
of secondary membranes and the pos- 
sible interruption of vision. Safer 
anesthetics permit younger children 
to be safely anesthetized and to toler- 
ate the risks of surgery with 
decreased morbidity and mortali-y. 

Marg et al’ have demonstrated that 
visually evoked responses of infants 
attain potential waveforms equal to 
that of adults by the age of 6 morths. 
They have shown that the retina and 
visual cortex have the potentia at 
that age to see as well as an adult. 
However, the cognitive powers of the 
infant only permit the discriminacion 
of a 6/60 (20/200) target. 

Hubel and Wiesel,‘ and von N»or- 
den’ have shown with their visual 
deprivation experiments on cats and 
monkeys that complete occlusior of 
these animals until 8 to 12 week. of 
age can produce a permanent amb: yo- 
pia and decrease the cell concentra-ion 
along the geniculocortieal pathway. 
Eliminating the occlusion prior to fhat 
critical period permits a reversa! of 
the amblyopia. 

Although this “critical time" aas 
become established for the animal 
model, the exact time period has aot 
been determined for human beings It 
has been stated that children wath 
congenital cataracts should be oper- 
ated on as early as possible or at least 
by 6 months of age if the obstruct:on 
is substantial. 

It is hoped that obtaining good 
vision early will prevent permanen-ly 
decreased vision and permit psyclo- 
logical development to proceed within 
normal ranges. To our knowledge, 
there is no information available to 
determine what relationship early 
surgery has to developmental delass 
in infants with cataracts as compared 
with normal infants or how long it 
may take for these delays to be over- 
come after cataracts are removed. 

The purpose of this study was -o 
determine the visual acuity of infants 


operated on before the age of 6 
months for complete bilateral congen- 
ital cataracts. Vision was tested using 
a modified preferential looking tech- 
nique (PLT), as developed by Fantz. 
The Bayley Scale of Infant Develop- 
ment was used to evaluate psychologi- 
cal development. 


METHODS 
Subjects 


Twenty-three infants were included in 
this study: 16 normal infants and seven 
with cataracts. All infants had complete 
cataracts and all cases were bilateral: all 
underwent medical evaluation for the ori- 
gin of their lens opacities. 

In three cases the cataracts were on a 
congenital hereditary basis; no cause was 
found for the others. Surgery was per- 
formed by one of us (G.L.R.), and all chil- 
dren were fitted with an extended-wear 
silicone contact lens either at the time of 
surgery or within two weeks. 

The normal group varied in age from 2 to 
32 weeks, with a mean age of 16 weeks. The 
cataract group varied in age from 12 to 73 
weeks; the mean was 35 weeks. There were 
nine male and seven female infants in the 
normal group. 

The cataract group included three male 
and four female infants. The age for all 
children was based on corrected chronolog- 
ical age obtained by subtracting the num- 
ber of weeks of prematurity from the 
actual number of weeks from birth. The 
ages (in weeks) at operation for these 
infants was as follows: 2, 4, 5, 8, 12, 24, and 
32. 


Modified Preferential 
Looking Technique 


The PLT is a technique in which the 
infant is forced to look at one of two 
stimuli presented in a controlled situation. 
The test was performed on an apparatus 
that consists of a front screen (1 x 1 m) 
with twe hinged side panels at 90? to the 
front* (Fig 1). The background is black and 
the stimuli are located 50 em from the top 
of the back screen and 50 em apart. The 
luminanees averaged across the patterns 
were matched to the gray disk. The lumi- 
nance of the gray disk is 1.90 log 
candelas/sq m. 

A series of seven stimuli were presented 
to the children in the following orGer: No. 1, 
2, 3, 5, 6, 7, and 4. The physical dimensions 
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of these stimuli are summarized in Ta- 
ble 1. e 

A two-interval forced-choice procedure 
was used. During each trial one of the 
seven stimuli was presented randomly to > 
either the left or the right side of the - 
infant with the aid of the parent. Gray disk 
8 was always used as the alternative choice 
to the patterned stimulus. Kach pair of 
stimuli and blank (No. 8) was presented 
five times for approximately 8 to 12 s. The 
total response to the stimulus was marked 
according to the sum of these trials, which 
was called a "block," ie, five tr:als per 
stimulus equals one block. The infants 
were positioned on a table 76 cm from the 
floor and parallel to the stimuli.*'* 

All testing was videotaped with two 
closed-circuit television cameras to mea- 
sure more precisely the lcoking time and 
fixation preferences. One television cam- 
era was placed between the twc stimuli 
facing the infant and the ether behind the 
infant to follow the testing procedures and 
position of the stimuli. The resulting pie- 
tures from the two cameras were then 
reviewed simultaneously to give a synchre- 
nized replay of the testing session. 

Responses were marked individually on 
every trial and were added together. The 
infant's visual response to each of the 
patterned stimuli was timed when either 
the corneal reflection of the child's eyes 
showed the image of the stimulus or the 
line of fixation pointed to the stimulus en 
the screen. These response blocks for each 
stimulus were then normalized in terms of 
the percentage of the total length of time 





Fig 1.—Test pattern gradient and gray disk as seen by tested infants. Gray disk was used 
with each test pattern. Closed-circuit television monitoring was performed behind patient 
and through center of screen. 


Table 1.—Preferential Looking Technique Stimuli* 













No. Pattern Size, cm Gradient Visual Acuity t3 each trial: 
1 Horizontal lines 23 roundt 2.5-cm bars 6/480 
2 Horizontal lines 23 round 1.3-cm bars 6/240 iiid Scales of 
3 Horizontal lines 23 round 0.3-cm bars 6/60 Infant Development 
4 Face 23 round Pig $a The Bayley Scales of Infant Develap- 
5 Checkerboard 20 square 2x2 6/480 ment are designed to pro ide a basis for 
the evaluation of a child's deve-opmental 
6 Checkerboard 20 square 16 x 16 6/240 : P, ca e 1 n 
> Sian ar 35 EI TO T status during the first 2% years of life. 
deii en ceed 2 The test comprises the Motor and Mental 
8 Gray 23 round ES 24 Development Scales and the Infant Behav- 
*Summary of target patterns with gradient size and the equivalent visual acuity. lor Record. Only the Mental Scale was used 
+Measurements for round stimuli are for diameter. in our study. 
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Fig 2.—Visual acuity of infants with cataracts and 
normal infants as tested with bars. 


e- Normal 
f - Better Than 


 - Worse Than 
ô- Patient With Cataract 
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% of Looking Time 


Fig 4.—Percentage of looking time viewing 
face pattern for both normal infants and 
infants with cataracts. e - Normal 

ô- Patient With Cataracts 


O- Age at Surgery, wk 


The Mental Scale is designed to assess the 

following: ...sensory-perceptual acuities, 

diseriminations, and the ability to respond 

to these; the early acquisition of "object 

constancy” and memory, learning, and 
problem-solving ability; vocalizations and 
- the beginnings of verbal communication; 
and early evidence ef the ability to form 
generalizations and classifications, which 
_is the basis of abstract thinking." 


Infants were tested while being held in a 
sitting position on their mother’s lap, 
drawn up te a table. Various objects likely 
to elicit their interest and attention were 
placed on the table in front of them or 
dangled within their seach. Discrete pieces 
of behavior, such as “regards red cube” or 
“turns head to sound of bell,” were scored 
by the examiner as passed, failed, omitted, 
refused, or reported by mother. Only those 
items noted as passed were used in scoring 
the test. The examiner established a basal 

. level and a ceiling foreach administration 
of the test. The test usually encompassed 
50 items for a given child and lasted about 
30 minutes. 

The raw score was converted into the 

Mental Development Index (MDI) using 


- 
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the appropriate tables in the test marwal. 
The standard score range of 50 through -50 
covers more than 3 SD on either side of -he 
average MDI ^or each age. The Barey 
score is a normative-referenced instru- 
ment that permits comparison with otier 
infants of the same age. 


RESULTS 
Preferential Looking Test 


Normal Control Infants.—The results 
of the PLT for normal control infants 
are summarized in Table 2. The daca 
are expressed as the percentage əf 
looking time for that patient at tke 
given target. This percentage is d=- 
rived with the following formula: 


QT; = Ta/ (Ty + Ta 


where %T, is the percentage of time 
on target, Tẹ is the time viewime 
the target, and 7’,, is the time viewing 
the gray disk. 

The acuity estimate for a particular 
infant is determined by the smallest 
target of a bar or check that an infant 
will view for 75% of the time. The 75 


50 55 60 65 70 





looking-time criterion was chosen as 
the threshold required for perceiving 
to account for the 50% chance of 
guessing in a two-interval forced- 
choice test.'* 

Figure 2 illustrates the visual acuity 
of the control group with this criteri- 
on. Our results for normal control 
infants indicate that a child should — 
obtain an acuity of 6/60 by the age of. 
16 to 18 weeks. This finding is consis- 
tent with work previously reported by 
Fantz’ and others. Beyond this age, 
the visual acuity is better than 6/60 
because the percentage of looking 
time for 6/60 is greater than 75%. 
However, because our test pattern is 
only to the 6/60 level, the visual acuity 
of these infants eannot be better 
determined. 

The acuity of control subjects deter- 
mined with a check pattern is shown 
in Fig 3. With this pattern, there is 
more scattering in the distribution of 
acuities than that measured with bars. 
These results support the acuities 
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Table 2.—Preferential Looking Test 


Checks* 
—— ——————À 
Face 6/480 6/240 6/60 
» (20/1,600) (20/800) (20/200) 


Bars 
M 


6/240 6/60 


14/26 
15/28 
16/32 


*ND indicates no data (child uncooperative). 
Visual acuity could not be determined. 


Table 3.—Preferential Looking Test in Infants With Cataracts 


6/480 6/240 6/60 


No./ Age, 6/240 6/60 
(20/1,600) (20/800) (20/200) 


wk Surgery (20/1,600) (20/800) (20/200) Face 


7/73 


24 


*ND indicates no data (child uncooperative). 
+Visual acuity could not be determined. 





Table 4.—Mental Development Index (MDI) in Normal Controls 


















Subject/ Age, 
wk MDI Range, wk Average Age, wk Weeks Ahead (1) 
1/2 RS* 7 1.6-3.6 2.6 0.6 
2/5 RS 20 6.4-8.8 7.6 2.6 
3/6 RS 23 6.8-8.8 7.8 1.8 
4/8 110 9.2-11.2 10.9 2.9 
5/8 110 9.2-10.0 9.6 1.6 
6/12 113 13.2-15.6 14.6 2.6 
7/12 104 12.8-15.6 14.2 2.2 
8/13 108 15.2 15.2 2.2 
9/18 TA? 20.4-21.6 21.0 3.0 
10/18 97 17.2-19.2 18.4 0.4 
11/19 94 22.8-24.8 23.8 4.8 
12/20 103 20.4-21.6 21.0 1.0 
13/21 92 20.6-26.0 23.3 2.3 
14/26 94 25.2-28.4 26.8 0.8 
15/28 123 31.6-36.0 
16/32 110 32.4-38.0 





*RS indicates raw score. 


tMean advancement for normal subjects was 2.43 weeks (SD, 1.62 weeks). 
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found with the use of bars; infants 
beyond 16 weeks of age demonstrate 
6/60 or better vision. 

The results of infants viewing the 


r- 


face pattern is shown in Fig 4. * 


Because no acuity can be determined 
directly from this pattern, the results 
are plotted separately fer, age vs the 
percentage of looking time. All nor- 
mal infants viewed the face more than 
75% of the time, which is the threshold 
of perception. 

Cataract Group.—The cataract 
group’s data and the percentage of 
time that each patient was fixating on 
the target are given in Table 3. Again, 
the acuity was determined by the 
smallest bar or check that an infant 
would view for 75% of the time. 

The results for the infants with 
cataracts are plotted in Fig 2. Of the 
seven infants, the three operated on 
prior to the age of 8 weeks seem to 
have normally developing vision, with 
their acuities equaling those of the 
control group. All others show a sub- 
stantial visual lag, with acuities less 
than 6/60. 

Similar results were obtained with 
the checkerboard pattern (Fig 3). Chil- 
dren operated on prior to the age of 8 
weeks did better than those operated 
on after that period of time and 
equaled the control group in visual 
acuity. 

Figure 4, which is the face pattern 
for which no acuity can be assigned, 
again shows that these same three 
infants operated on prior to the age of 
8 weeks performed visually the same 
as the normal control subjects. Those 
operated on after the age of 8 weeks 
were all below the 75% level. 


Mental Development Index 


Normal Control Subjects.—Results of 
the normal MDI are summarized in 


E 


Table 4. The raw MDI scores are given - 


beside the age of the ehild. The weeks’ 
range for each child was determined 
by a combination of MDI score and 
application of test norms. An average 
of this range was obtained and the 
weeks’ lag or acceleration for each 
child was determined. With this meth- 
od all normal infants were equa! or 
better in development for their age. 

Cataract Group.—Table 5 gives the 
results of Bayley testing in infants 
with cataracts. Children operated on 
prior to the age of 8 weeks were 
within the variability of normal con- 
trol subjects in their development. 
Children operated on after the age of 
10 weeks demonstrated an increasing 
lag in development. Figure 5 graphi- 
cally demonstrates this lag in the 
MDI. 
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*Results of psychological testing in normal and cataract groups demonstrating the "weeks 


advanced (A) or d layed (B) in development. 
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COMMENT 


The visual response in children to 
the remeval of cengenital cataracts is 
influenced by sudh factors as whether 
the opacity is »resent at birth or 
develops later, th» density of the opac- 
ity, and at whick time the opacity is 
remeved and optical correction is 
obtained. Our study attempted to 
determine the crtical period in which 
children with complete bilateral lens 
opacities would kave the best ability 
to obtain normal vision, if the opaci- 
ties are removec and uninterrupted 
visual correction «btained. Children in 
this study were all operated on within 
the first 6 montks of age and fitted 
with an extended wear contact lens at 
the time of surgery or within two 
weeks. 

Hiles and Wallar,” in their series of 
children with all types of congenital 
cataracts, had 21 eyes with complete 
congenital eatara-ts that were oper- 
ated on under 6 months of age. The 
children were fitted with hard contact 
lenses that required daily insertion 
and removal. Beczuse of the constant 
attention these lenses required, poor 
compliance was ofen reported by par- 
ents. The best visial acuity achieved 
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Fig 5.—Mental Development Index deron- 
strating psychological development for 
cataract group compared with range of 
variability of normal control infants. 


was 6/24 in two eyes (109); the 
remaining 19 eyes obtained an acuity 
of 6/60 or less. Our study and oth- 


ers'*'® have shown that normal 
infants should have 6/60 vision by 16 
weeks of age. 

Our study showed that all chiliren 
operated on after 10 weeks of age had 
visions below 6/480 and those cper- 
ated on prior to that age obtained 
visions better than 6/60. It is also 
interesting to note that a pencular 
nystagmus developed in all children 
operated on after the ten- to 12-i-eek 
period but did not develop in :30se 
operated on before. 

Acuities obtained with the bar and 
check patterns were measured aceord- 
ing to standards established by Teller 
et al* and were tested to the 6/60 level. 
The face pattern was not assignee an 
acuity rating; however, it can be -on- 
sidered a high-frequency target -hat 
requires good vision to see ane is 
naturally interesting to infants. 

In our series we had three chilaren 
(six eyes) of seven (14 eyes) (40%) who 
obtained better vision. Our explana- 
tion is in the type of contact lens used 
for optical correction; the ability to 
provide continuous optical correction 
with the extended-wear contact Ens 
made our results of improved vision 
possible. 

Another question that needs te be 
answered is the critical period in 
which vision must be restored for ^ to 
return to normal. Von Noorden? aas 
shown with his monkey studies taat 
complete occlusion beyond 12 weeke of 
age produces an irreversible ambi zo- 
pia and permanent neuronal changes 
along the geniculocortical pathway. 
Our results would seem to indicate 
that this same time period may ap»ly 
to these children. It certainly seems to 
coincide with the onset of pendwar 
nystagmus in our patients and the 


decreased visual results 
group. 

With the use of the Bayley Seale of 
Infant Development, this study also 
demonstrated a developmental lag in 
the psychological development of chil- 
dren with congenital cataracts. Al- 
though this lag is Statistically signifi- 
cant at this early age, it is probably 
not permanent. These children were 
not followed up longitudinally, but 
most clinicians would agree that the 
lag is made up with age as the child 
compensates for the early sensory 
deficit. 

The findings of our study indicate 
that not only is early surgery needed 
in children with bilateral complete 
congenital cataracts, but constant 
visual correctien is required to obtain 
normal or near-normal vision. This 
study also showed a substantial devel- 
opmental lag in these children. 


References 


in this 


l. Rogers GL: Extended wear silicone contact 
lenses in children with cataracts, Ophthalmology 
1980;8:9. 

2. Parks MM, Hiles DA: Management of infan- 
tile cataraets. Am J Ophthalmol 1967;63:61. 

3. Marg D, Freeman DN, Peltzman P, et al: 
Visual acuity development im human infants: 
Evoked potential measurement. Invest Ophthal- 
mol 1976;15:153. 

4. Hubel DH, Wiesel TN: Comparison of the 
effects of unilateral and bilateral eye closure on 
cortical units responses in kittens. J Neurophys- 
iol 1965;28:1060. 

9. Von Noorden GK: Experimental amblyopia 
in monkeys: Further behaviora! observation and 
clinical evaluations. Invest Ophthalmol 1973; 
12:721. 

6. Blakemore C, van Sluyters RC: Reversal of 
the physiological effeets of monocular depriva- 
tion in kittens. J Physiol 1974;127:195. 

7. Fantz RL: Pattern vision in young infants. 
Psychol Rec 1958;8:43. 

8. Teller DY, Morse R, Borton R, et al: Visual 
acuity for vertical and diagonal gratings in 
human infants. Vision Res 1974;14:1433-1439. 

9. MeKenzie B, Day RH: Orientation in 
infants: A comparison of visual fixation and 
operant training. J Exp Child Psychol 1971; 
11:366-375. 

10. Greenberg DJ: The measurement of visual 
attention in infants: A comparison of two meth- 
odologies. J Exp Child Psychol ¥971:11:234-243. 

11. Bayley N: Manual for the Bayley Scales of 
Infant Development. New York, The Psychologi- 
cal Corporation, 1969. 

12. Fantz RL, Ordy JM, Udelf"MS: Maturation 
of pattern vision in infants durmg the first six 
months. J Comp Physiol Psychol 1962:55:907-917. 

13. Hiles DA, Wallar PH: Visual results follow- 
ing infantile cataraet surgery. Int Ophthalmol 
Clin 1977;1:265-282. 

14. Dobson V, Teller D: Visual acuity in human 
infants: A review and comparison of behavioral 
and eleetrophysiological studies. Vision Res 
1978;18:1469-1483. 

15. Dobson V, Teller DY, Beigum J: Visual 
acuity in human infants assessed with stationary 
stripes and phase-alternated cheekerboards. Vi- 
sion Res 1978;18:1233-1238. 

16. Dobson V, Teller DY, Lee CP, et al: A 
behavioral method for efficient screening of 
visual acuity in young infants: I. Preliminary 
laboratory development. Invest Ophthalmol Vis 
Sci 1978;17:1142-1150. 


Cataracts in Infants—Rogers-et al 1003 





mi unu, S 


t. ON 


YN. NS AU E 


alrt 


an a 


IEN 


nt '¢ 


t£" c E e ox 








Lens Opacities and Senile Maculopathy 


Robert D. Sperduto, MD; Rita Hiller, MS; Daniel Seigel, ScD 


e Analysis of data from a population 
survey, the Framingham Eye Study, shows 
that when the various senile lens changes 
are pooled, no associations with senile 
maculopathy are evident. Subgroup anal- 
ysis shows the relative risk of senile 
maculopathy to be lower than 1.00 in the 
presence of nuclear sclerosis for all age 
groups and greater than 1.00 for persons 
between 52 and 74 years in the presence 
of cortical changes. Nuclear-cortical in- 
teraction tests are highly significant, indi- 
cating that nuclear sclerosis and cortical 
opacities have opposite effects on the 
relative risk of senile maculopathy. 

(Arch Ophthalmol 1981;99:1 004-1008) 


aboratory studies' of retinal pho- 
toreceptor damage from light of 
moderate intensity have led to specu- 
lation* that long-term exposure to 
normally encountered light may play 
a role in the development of some 
maculopathies. Histopathologic and 
electroretinographic changes have 
been demonstrated in animals using 
illuminants that act with little heat 
production and that are similar to 
sunlight in the proportion of high- 
energy wavelengths present." The 
mechanism of this apparent nonther- 
mal toxic reaction is unclear, but 
investigators™’ have reported the reti- 
na to be especially sensitive to light 
from the blue end of the spectrum, 
where a relatively large proportion of 
solar energy is concentrated. Lerman 
and Borkman? have suggested that 
the yellow lens pigmentation that 
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develops with aging and that is accen- 
tuated in certain cataracts may act as 
a blue light filter and serve to protect 
the inner eye from the shorter wave- 
lengths. The clinical impression given 
by Bellows’ is that eyes with cataract 
are less likely to have senile macular 
degeneration. 

In an earlier report," using Fram- 
ingham Eye Study data, we (R.S. and 
D.S.) pooled the various senile lens 
changes and found that eyes with and 
without lens changes were equally 
likely to have senile macular changes. 







All 52-64 
Ages yr 





































All eyes 2,081 1,136 
Any senile lens 
change 996 349 
Two or more 
lens changes 
present 399 83 
One lens 
change present 
only (total) 597 266 
Nuclear 
sclerosis 111 37 
Cortical 453 214 
Posterior 
subcapsular 14 7 
Other 19 8 
No lens change 1,085 787 
Percent without 
lens change 52.1 69.3 
All eyes 2,081 1,136 
Any senile 
macular 
change 736 327 
Moderate to 
severe 
macular 
change 389 149 
No macular 
change 1,345 809 
Percent without 
macular 


change 
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In light of the suggestion that the 
pigmentation associated with one 
type of senile lens change, nuclear 
sclerosis, may act to protect the macu- 
la, this study was undertaken to look 
for associations between the various 
senile lens opacities and senile macu- 


Right Eye 


lopathy. 


MATERIALS AND METHODS 


The Framingham Eye Study, described 
elsewhere,''?? was a survey of the surviv- 
ing members of the Framingham (Mass) 
Heart Study, a cohort examined periodical- 


65-74 75-85 
yr 





661 284 2,070 1,135 657 278 
428 219 1,022 392 420 210 
182 134 409 90 185 134 
246 85 613 302 285 76 
49 25 99 35 43 21 
185 54 477 249 177 51 
5 2 16 9 6 1 
7 4 21 9 9 3 
233 65 1,048 743 237 68 
35.2 . 22.9 50.6 65.5 36.1 245 
661 284 2,070 1,135 657. 276 
274 135 728 335 262 131 
148 92 398 164 150 84 — 
387 149 1,342 800 395 147 





Table 1.—Distribution of Senile Lens Changes and 
Senile Macular Changes: Framingham Eye Study 





All 
Ages 


Left Eye 


SO —_ 


52-64 65-74 75-85 
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ly by the National Heart, Lung, and Blood 

Institute since 1948 for the purpose of 

identifying factors that affect the risk of 

cardiovascular diseases. Between 1973 and 
. 1975, detailed aye examinations, per- 
- formed according to a written protocol, 
were dene of 2,675 persons aged 52 to 85 
years by 15 ophthalmology residents (97.5% 
df the examinations were done by eight 
examiners). The lans and retinal examina- 
tions ineluded dilation of the pupil, slitlamp 
biomicroscopy, and direct ophthalmosco- 
py. : 
Data from 4,151 eyes (2.081 right and 
2,070 left) of the 2,675 persons were used. 





= 


We excluded 1,199 eyes for the fo-wing 
reasons: adequacy of examination n= spec- 
ified, lens or macula not examined pres- 
ence of nonsenile lens changes m the 
absence of senile changes, presence c? non- 
senile macular changes in the abs-ce of 
senile changes, or a history of enuc&ation 
or aphakia. 


Classification of Senile Lens Che ages 


Lens changes (coded as definitel. pres- 
ent) were classified as follows: (1) xiclear 
(decreased lucency of nucleus)—a «iffuse 
increase in the optical density of t lens 
nucleus (sclerosis) when compared wih the 


adjacent cortex; light-brown or darker col- 
oration with interruption of the slitlamp 
beam was necessary for diagnosis, (2) cor- 
tical—vacuoles, waterclefts, spokes, lamel- 
lar separations, or cortical cuneiform opaci- 
ties located in the external one third of the 
lens, (3) posterior subcapsular—opacities 
located immediately adjacent to the poste- 
rior capsule, and (4) other senile lens 
changes, 


Classification of Macuiar Changes" 


Macular changes (coded as definitely 
present) were classified as follows: (1) 
mild—subtle macular pigmentary distur- 


Table 2.—Relative Risks and Odds Ratios for Senile Lens Changes and Señle Macular Changes: Framingham Eye Study 








C 


Right Eye 








Any Senile Lens Change 


AÁ 


Senile Lens i Senile Lens 
Change Odds Ratio Change "Odds Ratio 
Age (vr) and —————— ———— Relative (95% Confidence —— — — — — — .. Relative (95% Confidence 
Senile Macular Changes Present Absent Risk Interval) Present Absent Risk Interval) 





Left Eye 

























52-64 
Any senile macular change 108 219 1.11 1.16(0.9-1.5) 122 213 1.08 1.12(0.9-1.5) 
Mcderate tc severe macular 
change 55 94 1.31 1.38(0.9-2.0) 57 107 1.03 1.05(0.7-1.5) 
No macular ckange 241 568 270 530 
65-74 
Any senile macular change 179 95 1.03 1.04(0.7-1.5) 168 94 1.01 1.01(0.7-1.4) 
Moderate to-severe macular 
cnange 99 49 1.09 1.12(0.7-1.7) 100 50 1.10 1.13(0.7-1.7) 
No macular change 249 138 252 143 
75-85 . 
Any senile macular change 100 35 0.85 0.72(0.4-1.3) 96 35 0.89 0.79(0.4-1.4) 
Moderate to-severe macular 
cnange 68 24 0.82 0.71(0.4-1.4) 60° 24 0.82 0.72(0.4-1.4) 
No macular change 119 30 ne d 114 33 
Nuclear Sclerosis With or Without Any Other Lens Changes 
52-64 
Any senile maeular change 23 304 0.83 0.77(0.5-1.3) 17 318 0.57* 0=47*(0.3-0.8) 
Moderate to severe macular 
change 7 142 0.55 0.50(0.2-1.2) 7 157 0.447 0-401(0.2-0.9) 
No macular change 72 737 81 719 
65-74 
Any senile macular change 72 202 837 0.741(0.5-1.1) 61 201 0.74* 0.52*(0.4-0.9) 
Moderate to severe macular 
change 39 109 .80 0.74(0.5-1.2) 35 115 0.707 0.521(0.4-1.0) 
No macular change 126 261 130 255 
75-85 .— 
Any senile macular change 64 71 0.761 0.591(0.4-1.0) 61 70 0.791 0.547(0.4-1.1) 
... Mecerate to severe macular 
.  Chkange 43 49 0.717 0.571(0.3-1.0) 35 49 0.667 0.521(0.3-0.9) 
No macular change 90 59 Bee ae 85 52 : 
Cortical With or Without Any Other Lens Ck anges 
52-64 
Any senile macular change 98 229 1.271 1.417(1.0-1.9) 115 220 1.28* 1.43*(1.1-1.9) 
Moderate to severe macular 
change 53 96 1.64* 1.82*(1.2-2.7) 54 110 1.27 1.34(0.9-2.0) 
No macular change 188 621 214 586 
65-74 
Any senile macular change 157 117 1.14 1.25(0.9-1.7) 152 110 1.207 1.357(1.0-1.9) 
Moderate to severe macular 
change 88 60 1.26 1.37(0.9-2.1) 93 57 1.407 1.591(1.1-2.4) 
No macular chenge 200 187 200 195 Jam 
75-85 
Any senile macular change 84 51 0.92 0.86(0.5-1.4) 82 49 0.95 0.92(0.5-1.5) 
. Moderate to severe macular 
change 55 37 0.85 0.77(0.4-1.4) 50 34 0.87 0.81(0.4-1.5) 
No macular change 98 51 95 52 
*p < .01 
1P < .05 
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Nuclear 
Sclerosis 
Only* 


Age (yr) and 
Senile Macular 
Changes 




















Moderate to severe 
macular change 


No. macular change 





. Table 3.— Distribution of Isolated Nuclear and 
Cortical Senile Lens Changes: Framingham Eye Study 


Right Eye 


——————7M 


Cortical 
Only 


52-64 : 
Any macular chang 7 73 
Moderate to severe 
macular change 1 42 
No macular change 30 . 141 
65-74 
Any macular change 15 90 
Moderate to severe : 
macular change 8 56 
. No macular change 34 95 
75-85 
Any macular change 12 32 





Senile Lens Change 


Left Eye 
——— Po —— — — — 
Nuclear 


Sclerosis Cortical 





None . Only Only None 
219 2 91 213 
94 0 43 107 
568 33 158 530 
95 10 90 94 
49 5 59 50 
138 . 33 87 143 
35 10 30 35 


*Nuclear sclerosis present and all other lens changes absent. 


bance or small macular drusen fewer than 
ten in number, and (2) moderate to 
severe—presence of any of the following: 
obvious or severe macular pigmentary dis- 
turbance, small macular drusen greater 
than ten in number; large macular drusen; 
serous, hemorrhagic, or proliferative eleva- 
tion of the macular pigment or neurosenso- 
ry epithelium; or perimacular circinate 
exudates. 


Relative Risk and Odds Ratio 


We used two closely related measures of 
strength of association between senile 
macular change and senile lens change— 
the relative risk and the odds ratio.'*^ We 
constructed confidence limits and per- 
formed significanee tests on odds ratios 
according to methods described by Gart'* 
and Thomas." 


RESULTS 


Frequency distributions of senile 

lens and senile macular changes are 
presented in Table 1, separately for 
2,081 right and 2,070 left eyes. Among 
eyes of persons aged 52 to 85 years, 
about 4995 had senile lens changes and 
about 3595 had senile macular changes. 
The presence of these changes in- 
creased with age for both conditions. 
Sixty percent of eyes with lens 
changes had only a single type of lens 
change. Nuclear sclerosis and cortical 
opacities made up 94% of the single 
type of lens changes (Table 1). 
. Relative risks and odds ratios are 
given in Table 2. Senile macular 
changes in those tables are catego- 
rized into "any" and "moderate to 
severe" groupings. "Any" includes ei- 
ther mild or moderate to severe macu- 
lar changes. ^ 

Relative risks (and odds ratios) of 
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having senile macular change for eyes 
with any senile lens change are about 
1.00 for ages under 75 years and are 
slightly less than 1.00 in the 75- to 85- 
year age group. None of the relative 
risks are significantly different from 
1.00 (Table 2). 

Relative risks are less than 1.00 
(ranging from 0.44 to 0.83) in the 
presence of nuclear sclerosis for all 
age groups, indicating a reduction in 
prevalence of macular changes. This 
reduction is statistically significant 
(P — .05) for ages 65 to 74 and 75 to 85 
years for right eyes and in every age 
group for left eyes. Conversely, the 
relative risks are greater than 1.00 in 
the presence of cortical opacities in 
eyes of persons younger than 75 years, 
indieating an excess prevalence of 
macular changes for those eyes. This 
excess is statistically significant 
(P< .05) for any senile macular 
change in ages 52 to 64 and 65 to 74 
years for left eyes and 52 to 64 years 
for right eyes. The relative risks are 
1.28, 1.20, and 1.27, respectively. The 
risks (for cortical opacities) are gener- 
ally higher, although not always sta- 
tistically significant for the moderate 
to severe senile macular change in 
these age groups (Table 2). 

Table 3 gives the frequency distri- 
bution of eyes with no lens change and 
eyes with a single-type change, either 
nuclear sclerosis or cortical opacity, 
stratified by age and severity of 
macular changes for the right and left 
eyes. The relative risks and odds 
ratios for the association between 
senile maeular change and (1) nuclear 
sclerosis alone and (2) cortical opaci- 


a eae eS 


a al 


Table 4.—Relative Risks 


Age (yr) and . 
Senile Macular Changes z 
52-64 E, 
Any senile macular change 
Moderate to severe macular change 


65-74 
Any senile macular change 


Moderate to severe macular change 


75-85 
Any senile macular change 


Moderate to severe macular change 


ties alone are given in Table 4. Again, 
the relative risks or odds ratios are 
lower than 1.00 for nuclear sclerosis 
and higher than 1.00 for cortical opaci- 
ties. The relative risks for nuclear 
sclerosis are lowest for the youngest 
age group (52 to 64 years) and increase 
thereafter. The reduction in the prev- 
alence of macular changes in eyes 
with nuclear sclerosis is, however, sta- 
tistically significant (P < .05) only for 
left eyes for ages 52 to 64 and 65 to 74 
years. A statistically significant 
(P < .05) excess risk of macular 
changes in eyes with cortical opacities 
is noted in both right and left eyes for 
ages 52 to 64 and 65 to 74 years. 
Interaction tests find the difference 
in relative risks for nuclear and corti- 
cal opacities to be statistically signifi- 
cant (P < .05) for ages younger than 
75 years (Table 4). 

The age-adjusted odds ratios rein- 
force the findings of the age-specific 
data. The nuclear-cortical inzeraction 
tests are highly significant for both 
the right (P< .01) and left (P< 
0001) eyes for each senile macular 
change group, confirming that nu- 
clear sclerosis and cortical. opacities 
have opposite effects on the relative 
risk of senile macular changes (Table 
5). 

COMMENT 

The results support the admonition 
of Pirie" that senile cataract should 
not be treated as a homogerous enti- 
ty. When the various senile lens 
changes are pooled, no association 
with senile maculopathy is evident. A 
further breakdown of the cataract 
group shows reduced risks of senile 
macular changes in eyes with nuclear 
sclerosis and increased risks in eyes 
with cortical opacities. The interaction 
tests confirm that nuclear ard cortical 
opacities have different effects and, 
thus, should not be combined for 
determining senile lens-senile macu- 
lar change associations. 
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Ids Ratios for Isolated Nuclear and Cortical Senile Lens Changes and Senile Macular Changes*: Framingham Eye Study 
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Right Eye 
Nuc:ear Only Cortical Only Nuclear @nly 
————— 
Odds Ratio Odds Ratio Test for Odes Ratio 
Relative (8596, Confidence Relative (95% Confidence Nuclear Cortical 

, Risk Interval) Risk Interval) Interaction (P) Risk Imerval) 
0.68 0.61(0.2-1.5) 1.237 1.347(1.0-1.9) 05 0.201 0.15}€D.02-0.6) 
0.23 0.20(0.01-1.4) 1.621 1.801(1.2-2.8) .01 0.00f . 0.0052.00-0.06) 
0.75 0.64(0.3-1.3) 1.19 1.38(0.9-2.1) .02 0.597 . 0.46$0).2-1.0) 
0.73 '0.66(0.3-1.6) 1.421 1.671(1.0-2.7) .92 0.50 0.40(C 1-1.2) 
0.89 0.79(0.3-2.2) 1.10 1.25(0.6-2.8) .25 0.93 0.86(0 3-2.5) 
0.92 0.87(0.3-2.6) 1.10 1.19(0.5-2.9) 37 1.00 1.00(C 3-3.2) 


“Eyes witheno senile lens changes were used as controls. 
TP < .05. | 
IP — .01. 








Nuclear Only 
(Age-Adjusted 
Odds Ratio 
[95% Confidence 
Interval]) 







Any senile 

macular change 

Moderate to 
severe macular 





0.66*(0.4-1.1) 








0.61 (0.3-1.1) 





. *P < 05. 
FP < 01. 


Lermar and Borkman™ have dem- 
onstrated that two fluorescent com- 
pounds (Juorogens) develop in the 
aging lers nucleus and, at least in 
part, accoant for its yellow-brown col- 
or. The levels of these compounds are 
sharply esevated in nuclear but not 
cortical eataract. Investigators"! 
have suggested that these yellow- 
brown pigments act as filters that 
protect the underlying vitreous and 
retina from light at the blue end of the 
Spectrum. Ham and Mueller’ and 
Sperling have shown that retinal 
photorece»tors in monkeys are espe- 
cially sensitive to this short-wave- 
length raciation. The protective effect 
of the nudlear pigment may offer an 
explanaticn for the decreased fre- 
quency of macular abnormalities in 
our study subjects with nuclear sclero- 
sis. However, because the pigmenta- 
tion of the lens nucleus. itself is 
thought by some to be photochemical- 
ly induced. the negative association 
between nuclear sclerosis and senile 
maculopatny seems surprising. If 
light plays a role in the development 
of-both senile macular and senile 
nuelear changes, subjects with high 
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1.341(1.1-1.7) 


1.661(1.2-2.2) 


Table 5.—Age-Adjusted Odds Ratios for Isolated Nuclear and Cortical 
Senile Lens Changes and Senile Macular Changes- Framingham Eye Study 











Right Eye Left Eye 
Cortical Only Nuclear Only Cortical Only 
(Age-Adjusted Test for  Age-Adjusted (Age-Adjusted Test for 
Odds Ratio Nuclear Odds Ratio Odds Ratio Nuclear 
[95% Confidence Cortical 5% Confidence [95% Confidence Cortical 
Interval]) Interaction (P) Interval]) . Intervai]) Interaction (P) 


.002 


.001 


light exposures should have Higher 
rates of both conditions and a positive 
association might be expected. Failure 
to find such an association may be 
explained by several studies whose 
results suggest that light's effect on 
the lens and macula may become man- 
ifest at different times. O'Steen =t al?! 
demonstrated that the sensitivty of 
rat photoreceptors to light damage 
increases with age. Kuwabare and 
Gorn’ also found age-related stractur- 
al difference in recovery. However, 
the fluorogens responsible for lens 
coloration are already apparent by the 
second decade of life. Thus, the pro- 
tective influences of nuclear sclerosis 
may be established before the time of 
maximal retinal sensitivity to Ll ght's 
effects. | 

The positive association befween 
senile cortical and senile mecular 
changes is not notable but is sufficient 
to mask the effect of nuclear changes 
when all senile opacities are censid- 
ered. We have no explanation fer this 
association but speculate that vaseular 
sclerosis, a prominent featur of 
senile maculopathy, is more apt aiso to 
affect the more metabolically active 


2.431(0.2-0.7) 


9.447(0.2-0.9) 


Left Eye 
Cortical Only 


Ke LC Ln, 


Odds Ratio 


Test for 
Relative (95% Confidence Relative (95% Confidence Nuclear Cortical 


Risk Interval) Interaction (P) 
1.277 1.431(1 0-2.0) .0003 

1.27 1.35(0.9-2.0) .004 . 
1.287 1.571(1 0-2.4) .001 

1.561 1.941(1 2-3.2) .002 

1.14 1.35(0.6-3.0) 27 

1.22 1.44(0.6-3.5) - .35 





























1.477(1.2-1.9) .00001 








.00004 







1.557(1.2:2.1) 


cortical fibers than the more inert 
nuclear fibers. 

We are concerned that inability to 
examine adequately the macula in the 
presence of senile nuclear changes 
might result in failure to detect macu- 
lar pathologic changes. It should be 
stressed that few eyes in the study 
had far-advaneed nuclear changes. 
Since 90% of eyes with nuclear opaci- 
ties had a visual acuity better than 
20/60, the fundus examination should 
have been adequate in the majority of 
subjects. Furthermore, the associa- 
tions were demonstrated not only in 
subjects with the milder and more 
questionable macular changes, but 
also in those with moderate to severe 
changes. 

In summary, although we find the 
prevalence of macular changes not 
greatly reduced in eyes with nuclear 
sclerosis and only slightly increased in 
eyes with cortical opacities, these 
assoeiations are generally statistically 
significant and may be important 
because of the relatively frequent 
occurrence of lens and  maeular 
changes in persons older than 50 
years. 
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A Comparison of Five-Year and Six-Month 


Postvitrectomy Findings 


George W. Blankenship, MD 


è The visual and anatomical findings in 
164 eyes six months after vitrectomy were 
comparec with the findings in these same 
eyes five years after vitrectomy. Those 

with good'results tended to remain stable. 
Of the 77 eyes that had 6/60 or better 
visual acuity at the six-month examina- 
tion, 64 (8395) continued to have as good 
or better vision at the five-year examina- 
tion. Following the six-month examina- 
tion, 85% of the irides without rubeosis 
remained without rubeosis, 84% of the 
vitreous cavities that were clear remained 
clear, and 94% of the maculae that were 


attached remained attached. 


(Arch Ophthalmol 1981;99:1009-101 2) 


he benefits of pars plana vitrecto- 

my in eorrecting the advanced 
complications of proliferative diabetic 
retinopathy have been reported ex- 
tensively -° but the length of patient 
follow-up has been short because of 
the relatively recent development of 
this procedure. A major justification 
of vitrectomy as a useful procedure 
depends cn the stability of these ben- 
efieial results. 

This article compares the visual 
funetion and anatomical condition of 


$ diabetie eyes five years after vitrecto- 
. my with the data found on the same 


eyes six months after vitrectomy. The 

data also are analyzed to identify 

which factors influenced preservation 
of good visual results. 


MATERIALS AND METHODS 


By January 1975, 294 primary pars plana 
vitrectomies had been performed at the 
Bascom Paimer Eye Institute, Miami, for 
complications of diabetic retinopathy. Six- 
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month postvitrectomy examinations were 
done on 263 of these eyes (ten patients had 
died, eight patients were unavailable for 
follow-up, four eyes had been remowed, and 
the remaining nine eyes had required 
vitrectomy revisions during the six months 
following vitrectomy and were excluded 
from this report). 

Of the 263 eyes with six-month »ostvit- 
rectomy examinations, 164 had besa reex- 
amined five years after vitrectomy. The 
remaining eyes were not examined be- 
cause during the intervening 414 years, 63 
patients had died, 16 patient- were 
unavailable for follow-up, ten eyes had 
been removed, and ten eyes had required 
vitrectomy revisions during the pos-vitrec- 
tomy follow-up period and were & cluded 
from this report. Those cases havin = subse- 
quent vitrectomy revisions are mot in- 
cluded herein and will be the tepic of 
another report. 

Information regarding the pstient’s 
general characteristics, ophthalm= and 
medical histories, best corrected visual 
functions, and ophthalmic findings with 
slitlamp biomicroscopy, gonioscopy, “undus 
contact lenses, and indirect ophthalmosco- 
py were recorded at the preoperative 
examinations and at the six-morth and 
five-year follow-up examinations. Addi- 
tional data regarding the operative proce- 
dures, complications, and findings also 
were recorded. All the informatien was 
computerized. 

An attempt was made to observe all 
patients six months and five years sollow- 
ing the vitrectomy procedures, but because 
of scheduling difficulties, a few petients 
were observed at slightly shorter intervals. 
On occasion, the follow-up date were 
incomplete because of inadequac=s of 
examinations performed elsewhere or, 
more often, because data could rot be 
obtained on obscured structures lecated 
posterior to dense opacities in the optical 
axis, such as the vitreous cavity’s being 
obscured by a dense cataract. 


RESULTS 
Patient Data 


This series of 164 primary trec- 
tomies consisted of 152 patients, with 
78 patients having an initial vitsecto- 
my of the right eye, 62 of the lef eye, 
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and the remaining 12 patients having 
vitrectomies of both eyes. The dura- 
tion of the preoperative decreased 
vision ranged from one day to five 
years, with a mean of 18 months. 

There were 90 men and 62 women; 
their ages ranged from 20 to 86 years, 
with a mean of 49 years. They had 
known of their diabetes from two to 
40 years, with a mean of 21 years, and 
133 were insulin dependent. 


Preoperative Visual Acuities 


The preoperative visual acuities 
ranged from 6/9 to light perception, 
with 101 (62%) of the eyes having 
visual acuities ranging from hand 
movements to light perception. The 
preoperative eorneas and anterior 
chambers were clear, but 16 of the 
irides had rubeosis. Twenty-one of the 
eyes were aphakic, 48 of the lenses had 
minor opacities, and 35 had major 
opacities. 


Indications for Vitrectomy 


The vitrectomy was recommended 
most frequently for dense, nonclear- 
ing vitreous cavity hemorrhages (95 
eyes), but was aiso performed for trac- 
tion macular detachments, with the 
vitreous being clear enough to allow 
visualization of the macula with indi- 
rect ophthalmoscopy in 31 eyes; for 
combinations of dense  vitreous 
hemorrhages znd traction macular 
detachments in 14 eyes; and for other 
diabetic problems in the remaining 24 
eyes. 


Operative Technique 
All of the vitrectomies were per- 


formed through the pars plana; 94- 


were combined with removal of the 
lens, five were combined with scleral 
buckling procedures, and eight were 
combined with both lensectomy and 
scleral buckling procedures. Most of 
the procedures were performed with- 
out complications, but major vitreous 
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hemorrhaging occurred in three of the — [7 


eyes and iatrogenic retinal holes 
occurred in 31 of the eyes. 


Postoperative Period 


The postoperative recovery during 
the first six months following vitrec- 
tomy usually was uneventful, but ele- 
vated intraocular pressures occurred 
in 80 of the eyes and 94 of the eyes 
required steroid therapy. Additional 
surgical procedures usually were not 
required, but ten eyes required scleral 
buckles, eight required cyclocryother- 
apy, two required photocoagulation, 
and two required cataract extraction. 

During the 4!? years between the 
examinations, elevated IOPs occurred 
in 38 of the eyes, and 32 of the eyes 
required steroid therapy. Again, addi- 
tional surgical procedures usually 
were not required, but nine eyes 
required cataract extractions, three 
required scleral buckles, and two 
required cyclocryotherapy. 


Visual Function Data 


The best corrected visual acuities at 
the six-month and five-year examina- 
tions were grouped into five function- 
ing levels and are given in Table 1. 
The data for all 164 eyes are combined 
and, since this report evaluates the 
stability of the six-month results, the 
data are not subdivided according to 
the indication for vitrectomy. Those 
eyes in the central diagonal line had 
preserved the same level of vision five 
years after vitrectomy as they had six 
months after vitrectomy. Those eyes 
above and to the right of the diagonal 
line had shown improvement of at 
least one visual group, and those 
located below and to the left had 
shown further deterioration of vision 
during the 4!? years between exami- 
nations. Of the 164 eyes, 78 (48%) had 
6/60 or better visual acuities at the 
six-month examination, as compared 
with 73 (45%) at the five-year exami- 
nation. However, 51 eyes had no light 
perception at five years, as compared 
with only 12 at six months, due to à 
tendeney for most of the eyes with 
hand movements to light perception 
vision at the six-month examination 
to undergo further deterioration dur- 
ing the next 4!? years. 

The 101 eyes with 1/60 or better 
visual acuity at the six-month postop- 
erative examination (Table 1) were 
subdivided into the 77 (77%) eyes that 
had five-year visual acuities equal to 
or better than the acuity at six months 
and the 24 eyes with acuities that had 
deteriorated to loss of vision by the 
five-year examination. These two 
groups were compared to establish 
which factors were related to stability 
or deterioration of visual acuities 
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Table 1 











5-yr Visual 6/6-6/12 


6/15-6/60 


6/90-1/60 0 10(16) 
HM-LP* 0 3(5) 
NLP* 0 1(2) 





6-mo Visual Acuity, No. (%) 


6/15-6/60 


"3 ‘ [7 mr — 
d DECS 0s Ee eS 


— Visual Acuities After Vitrectomy 





HM-LP* 
(N = 51) 


NL?* 
(N = 12) 


6/90-1/60 
(N = 23) 













9(39) 1(2) 0 
0 17(33) ; 0 
6(26) 32(63) . 12(100) 





*HM indicates hand movements; LP, light perception; NLP, no light perception. 


between the examinations. 

Stability or improvement of visual 
acuity during the 4! years was char- 
acteristic of younger patients (39 
years or less) who had loss of vision for 
at least two years before vitrectomy 
due to dense vitreous hemorrhages 
and who at surgery were found to 
have attached maculae. Operative 
complications did not eccur and ste- 
roid therapy was not required during 
the initial six-month postoperative 
period. At the six-month examination, 
the better the visual acuity was, the 
greater was the probability of stable 
vision. These eyes were quiet without 
inflammation and had normal ten- 
sions without rubeosis iridis, clear 
vitreous cavities, and attached poste- 
rior fundi without macular change. 

The types of eyes that tended to 
have deterioration of vision between 
the two examinations were those hav- 
ing preoperative traetion macular 
detachments. The vitrectomies often 
had been complicated by retinal tears, 
and postoperative steroid therapy 
usually had been required. At the six- 
month examination, the visual acui- 
ties were more often in the 6/90 to 
1/60 range, the peripheral irides and/ 
or angles had rubeosis, the vitreous 
cavities were often opaque, and the 
maculae were detached or atrophic. 


Anterior Segment Data 


Poor visual acuities in many of the 
eyes were associated with opacities of 
the anterior segments. Corneal and 
anterior chamber opacities obscured 
visualization of the irides in 18 of the 
164 eyes at the six-month examination 
and in 21 of those at the five-year 
examination. 


Rubeosis Iridis 


Table 2 compares the incidence of 
rubeosis iridis at the two examina- 
tions. Again, those eyes in the central 
diagonal line had the same findings at 
both examinations. Late development 
of rubeosis iridis after the six-month 
examination was found in only 11 
(11%) eyes. Twenty-two of the 33 eyes 
with peripheral or angle rubeosis irid- 
is at the six-month examination had 
similar findings at the five-year 


examination; however, in eight of the 
33, subsequent anterior segment opac- 
ities had developed that obscured the 
iris. 

Although the number of phakic eyes 
was small, the incidence of peripheral 
rubeosis iridis was less than in the 
aphakie eyes at both the six-month 
and five-year examinations. Of the 
phakic eyes, peripheral rubeos:s was 
observed in seven (17%) of 40 eyes at 
six months and in six (19%) of 31 eyes 
at five years. Of the aphakic eyes, 
peripheral rubeosis was observed in 26 
(18%) of 124 eyes at six months and in 
34 of 133 eyes at five years. 


Cataract Development 


The frequent combination of pars 
plana lensectomy with the vitrectomy 
procedure accounted for the large 
number of aphakic eyes, and nine eyes 
required cataract extraction between 
the examinations, as given in Table 3. 
There was a definite tendency for 
cataracts to develop; and major cata- 
racts had developed in nine (32%) of 
the 28 lenses that were clear at the 
six-month examination, and five 
(18%) had required cataract extrac- 
tions by the five-year examination. 


IOP 


The IOPs are grouped intc three 
categories and are given in Table 4. Of 
the 128 eyes having pressures within 
an acceptable range (6 to 30 mm Hg) 
at the six-month examination, 104 
(81%) had pressures in this range at 
the five-year examination. Thirteen 
of the 15 eyes with hypotonia oculi at 
the six-month examination still had 
the condition at the five-year exami- 
nation. However, most of the eyes 
that had elevated IOPs at the six- 
month examination either had pres- 
sures within an acceptable range or, 
more often, had hypotonia oculi by the 
five-year examination. Neovascular 
glaucoma usually was present at the 
six-month examination if it was going 
to occur. 


Vitreous Cavity Clarity Tw 


The findings regarding clarity of 
the vitreous cavity at the two exami- 
nations are given in Table 5. The 
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Peripheral 


0-5 mm Hg 


IOP, mm Hg (N = 15) 





vitreous cavities continued to be clear 
enough te allow visualization of the 
maculae with indirect ophthalmoscopy 
at the five-year examination in 104 of 
the 164 eyes, and an additional four 
eyes with opaque vitreous cavities at 
the six-menth examination had clear 
cavities by the five-year examination. 
However, of the 21 eyes with opaque 
vitreous cavities at the six-month 
examinatien, 15 showed further dete- 
rioration and the development of 
more anterior opacities that pre- 
vented visualization of the vitreous 
cavities at the five-year examina- 
tion. 

Although the number of phakic eyes 
was small, the incidence of opaque 
vitreous cavities was greater than in 
the aphakie eyes at the six-month 
examination, but the large number of 
vitreous cavities that were obscured 
by anterior opacities made this com- 
parison impossible at the five-year 
examination. Opaque vitreous cavities 
were observed in ten of 40 phakic 
eyes, as compared with 11 of 124 
aphakic eyes at the six-month exami- 
nation. 


Retinal Detachments 


The comparisons of retinal detach- 
ments in the posterior fundus are 
given in Table 6. All of the 86 eyes 
with attached retinas at the six-month 
examination that could be examined 
at the five-year examination contin- 
ued to have attached retinas; however, 
opacities that prevented visualization 
of the posterior fundus had developed 
in five. Of those 14 eyes that had 
macular detachments at the six- 
month examination, 11 had further 
degenerative changes that produced 
ahterior opaeities that prevented vi- 
sualization of the posterior fundus at 
the five-year examination. Paramacu- 
lar detachments at the six-month 
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6-mo Rubeosis lridis, No. (%) 


10(10) 3(21) 22(67) 5(38) 
Obscured * 4(4) 4(29) 8(24) 5(38) 
Table 4.—Intraocular Pressures After Vitrectomy 


IOP, No. (96) 


6-30 mm Hg 
(N = 128) 


0-5 13(87) 19(15) 10(48) 
6-30 2(13) 104(81) 9(43) 


































































= 31 mm Hg Vitreous: 
(N = 21) Cavity 
Clear 
Opaque 
Obscured 








5-yr Attached 


Macular Status 


examination showed further settling 
in 13 of the 22 eyes; therefore, at the 
five-year examination, the detach- 
ments no longer existed. 

Of the two eyes observed to aave 
macular detachments at the five-year 
examination, one had a méeular 
detachment and the other had a para- 
macular detachment at the six-month 
examination. However, a large mum- 
ber of the 54 eyes in which the macu- 
lae were obscured at the five-"ear 
examination probably had detaehed 
maculae. 


COMMENT 


The stability of vitrectomy results 
in the first 34 cases in this series was 
reported previously," and this mech 
larger series confirms those ini ial 
findings. 

A major effort was made to exem- 
ine or obtain detailed follow-up indor- 
mation on all diabetic patients six 
months and five years after their 
vitrectomies. Only 6% of those 3a- 
tients having six-month examinatiens 
were unavailable for follow-up during 
the next 4% years, which is surprising 
with the large geographical distribu- 
tion of the patients and the severitrof 
their disease. 

The patients who make up this se- 
ries are typical of those of other larze 
series reported during this time,!-**-10 
but differ from present patients in 
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Table 3.—Cataracts After Vitrectomy 


6-mo Cataracts, No. (%) 





5-yr 
Rubecsis None Pupil Peripheral Obscured 5-yr None Minor Major Aphakic 
lridis (N = 104) (N=14) , (N= 33) (N = 13) Cataraess (N = 28) (N = 6) (N = 6) (N = 124) 
None 89(85) 5(36) 2(6) 3(24) None (25) 1(17) 0 0 
Pupil 1(1) 2(14) 1(3) C 


9(32) 1(17) 3(50) 0 
5(18) 


2(33) 2(33) 124(100) 












6-mo Vitreous Cavity, No. (96) 








Clear Opaque Obscured 
(N = 123) (N = 21) (N = 20) 
104(84) 4(20) 3(15) 


2(2) 2(9) 0 
17(14) 15(71) 





6-mo Macular Status. No. (%) 


Paramacular 


Detached Detachment 


Obscured 





having longer durations of decreased 
preoperative vision and fewer traction 
macular detachments.’ Improvements 
in instrumentation and operative 
techniques have resulted in fewer 
operative complications. 

Most of the subsequent operative 
procedures were required during the 
first six months following vitrectomy. 
Although some of the eyes continued 
to have opaque vitreous cavities and/ 
or macular retinal detachments at the 
six-month examination, the extent of 
damage was often so great that addi- 
tional surgery was not recom- 
mended. 

The 24% mortality during the 4% 
years between examinations is consis- 
tent with the severity of the disease. 
Enucleations during this period usual- 
ly were performed for cosmetic rea- 
sons, since those performed for pain 
occurred before the six-month exami- 
nation. Vitrectomy revisions usually 
were performed for persistent vit- 
reous hemorrhage observed at the six- 
month examination and will be the 
topie of another report. 


Visual Acuities 


It is important to appreciate the 
poor level of preoperative vision and 
improbability of improvement with- 
out vitrectomy on the eyes in this 
series. Typically the acuity in these 
eyes was hand movements or worse 
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reous hemorrhage for 18 mon hs prior 
to vitrectomy. Seventy-three of 164 
eyes (43%) still had 6/60 or better 
visual acuity five years after vitrecto- 
my. This five-year visual result is sim- 
ilar to the 35% found in the first 34 
patients." These results also are simi- 
lar to those of other large series with 
shorter follow-up, such as the series 
reported by Michels‘ in which 47% had 
6/60 acuity or better and the series of 
Aaberg? in which 53% had 6/60 acuity 
or better. 

Those eyes with hand movements or 
light perception vision at the six- 
month examination usually deterio- 
rated further during the next 4'% 
years, and 63% lost all light percep- 
tion. 

In the evaluation of the factors that 
influenced changes in visual acuity 
after the six-month examination, 
most of the eyes with initially bad 
results from operative complications, 
neovascular glaucoma, —hypotony, 
opaque vitreous cavities, and macular 
detachments were excluded because 
the vision was less than 1/60. When 
these same findings were observed in 
eyes evaluated for influencing factors, 
they were usually associated with 
further deterioration of vision during 
the next 4% years. The eyes in which 
these findings were not observed at 
the six-month examination main- 
tained or had further improvement of 
vision. 

There were obvious exceptions, such 
as late clearing of vitreous cavities 
and removal of cataracts that resulted 
in improved vision. Minor loss of 
vision during the 4% years between 
examinations usually was caused by 
macular atrophy from small retinal 
vessel occlusions. Major losses of 
vision usually were caused by the late 
development of neovascular glaucoma, 
hypotonia, or opacities of the anterior 
segments. 


Anterior Segment 


The number of eyes with anterior 
segment opacities caused by corneal 
clouding increased during the 4% 
years and usually were associated 
with hypotonia. Most of the eyes with 
hyphemas had further deterioration, 
with corneal clouding, fibrosis of the 
anterior chambers, and hypotonia; 
however, clearing of a few of the 
hyphemas allowed visualization of the 
irides, which usually showed extensive 
rubeosis that eventually became 
phthisical. In many of the eyes with 
poor six-month visual acuities due to 
neovascular glaucoma, persistent vit- 
reous opacities, and retinal detach- 
ments, opaque corneas developed as- 
sociated with hypotonia. 
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Previous repor 

rubeosis iridis and neovascular glauco- 
ma as tending to occur during the 
early postvitrectomy period. This se- 
ries supports those observations; how- 
ever, in a few eyes rubeosis developed 
after the six-month examination. Sub- 
tle rubeosis iridis, such as occurs at the 
pupil, is often difficult to diagnose, 
but tended to either regress or to be 
associated with the peripheral iris 
involvement during the next 4!? years. 
Peripheral rubeosis iridis at the six- 
month examination usually was asso- 
ciated with neovascular glaucoma, and 
4% years later the rubeotic vessels 
often were difficult to visualize 
because of corneal opacities or atroph- 
ic changes of the iris. 


Cataract Development 


Cataracts developed in most of the 
lenses during the 4% years, but a few 
lenses remained clear. The develop- 
ment of cataracts following vitrecto- 
my has been reported previously.*^* 
Cataract development occurred most 
frequently in the older patients, espe- 
cially when associated with other 
anterior segment opacities, rubeosis 


iridis, and persistent vitreous cavity 


hemorrhage. Cataract removal usually 
was not recommended when these 
other problems were involved; howev- 
er, removal of cataract in eyes that 
were otherwise doing well often 
resulted in substantial visual improve- 
ment. 

As has been previously reported, 
the presence of the lens was asso- 
ciated with a smaller incidence of 
peripheral rubeosis iridis, at both the 
six-month and five-year follow-up 
examinations, but with a larger inci- 
dence of opaque vitreous cavities at 
the six-month examination. 


IOP 


At the five-year examination, most. 


of the eyes continued to have IOPs 
within an acceptable range; however, 
in many open angle glaucoma had 
developed and medication was re- 
quired. Many of the eyes with neovas- 
eular glaucoma had hypotonia oculi at 
the six-month examination, and when 
neovascular glaucoma persisted 
longer than six months, hypotonia 
oculi usually developed during the 
next 4!» years. 


Vitreous Cavity Clarity 


Almost all of the vitreous cavities 
that were clear at the six-month 
examination remained clear; however, 
in a few, anterior segment opacities 
developed that prevented visualiza- 
tion at the five-year examination. 
Although some of the opaque vitreous 
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yf most of the eyes CONT 
further, with anterior segment opag- 
ties preventing visualization of the 
vitreous cavity by the five-year exam 


ination. 


Retinal Detachments 


As has been observed previous- 
ly," traction. producing prolifera- 
tive tissue did not recur folowing the 
vitrectomies, and, as expected, the 
maeulae that were attached at six 
months were still attached at the five- 
year examination. Those eyes with 
macular detachments at six months 
showed further deterioration, with 
the development of opacities of the 
optical media often preventing visual- 
ization of the fundi at five years. It 
was interesting that paramacular de- 
tachments usually had gradual reat- 
tachment. This difference in tendency 
of these two types of detachments was 
probably related to a difference in the 
amount of detached retina, since the 
paramacular detachments usually 
were much smaller. 
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C Intraocular Irrigating Solutions 


- 


for Pars Plana Vitrectomy 


A Prospective, Randomized, Double-blind Study 


William E. Benson, MD; James G. Diamond, MD; William Tasman, MD 


* A prospective, randomized, double- 


blind study showed tha: glutathione-bicar- 


bonate-Ringer's solution (BSS Plus) 
caused significantly less corneal swelling 
on the first postoperative day after pars 
plana vitrectomy than did lactated Ring- 
er's solution. By the seventh postopera- 
live day. no difference was seen between 
the two solutions. We found no correlation 
between the increase in corneal thickness 
and either the duration of intraocular irri- 
gation or the volume of solution used or 
the presence or absence of the lens. No 
persistent corneal complications were 
seen. 
(Arch Ophthalmol 1981;99:1013-1 015) 


The cornea of diabetic patients has 

several abnormalities. Schwartz! 
and Foulks et al have shown 
decreased Sensitivity to mechanical 
stimuli. Kenyon et al have demon- 
strated that the epithelial basement 
membrane does not adhere well to the 
stroma, perhaps because of epithelial 
dysfunction induced by high intracel- 


lular concentrations to two osmotic 
. agents, fructose and sorbitol.? The epi- 


thelium of diabetic patients frequent- 
ly must be removed during pars plana 
vitrectomy because it becomes edema- 
tous and hazy.'* Because of these and 
possible endothelial abnormalities, the 
cornea of diabetics is prone to postvi- 
trectomy edema, striate keratopathy, 
bullous keratopathy, and recurrent 
erosion.** 

Evidence has shown that the intra- 
ocular irrigating solutions available 
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for vitrectomy can eause corneal endo- 
thelial cell damage with resultant 
stromal edema. McCarey anc asso- 
ciates* and Edelhauser et al: perfused 
isolated rabbit and human corneas 
with 0.9% saline solution and lectated 
Ringer's solution. They demonstrated 
that both solutions cause ultras-ructu- 
ral damage to the endothelium that 
results in stromal edema. On the basis 
of earlier work by Dikstein ane Mau- 
rice,'' they developed a solufon (a 
mixture of glutathione, bicarbonate, 
and Ringer's solution) that contains 
ingredients known to be essential for 
endothelial stability. The mixture 
of glutathione, bicarbonate, and Ring- 
er’s solution contains the follewing: 
glutathione, which protects cellular 
enzymes from oxidizing agents and is 
essential for maintaining intercellular 
tight junctions": glucose, an energy 
source; magnesium, an importazt fac- 
tor in cellular enzymes; a bicarBonate 
buffer system; and Ringer's somtion. 
They found that oxidized gluta hione 
alone was as effective as reduced glu- 
tathione and adenosine, a combization 
used in earlier solutions. When this 
solution was compared with other 
solutions in perfusion experiments, 
much less endothelial damage and 
stromal edema were seen. 
Waltman and associates: evaluated 
the cornea in diabetic paents 
undergoing vitrectomy. Lactated 
Ringer's solution and the mixture of 
glutathione, bicarbonate, and Ring- 
er’s solution were used for irrigation. 
Postoperatively, the corneal thiexness 
was measured sometime betwee day 
2 and day 7. They found no signi3cant 
difference between the two solutions 
in phakic eyes. Both solutions cused 
corneal swelling of 0.03 to 0.04 mm. 
However, in eyes that were apnakic 
prior to vitrectomy, all patients” eyes 
irrigated with lactated Ringer's solu- 
tion had swelling of 0.14 mm or 
greater, whereas those irrigated with 





glutathione, bicarbonate, and Ring- 
er’s solution had an average swelling 
of 0.04 mm. In eyes that underwent 
combined lensectomy and vitrectomy, 
the average corneal swelling in the 
group treated with lactated Ringer’s 
solution was 0.19 mm, wherezs the 
maximal swelling in the group treated 
with glutathione, bicarbonate. and 
Ringer’s solution was 0.08 mm. 

The mixture of glutathione, bicar- 
bonate, and Ringer’s solution is unsta- 
ble and must be prepared within 24 
hours of surgery. As part of the proce- 
dure necessary for Food and Drug 
Administration approval for an easily 
mixed, commercially available prepa- 
ration, we undertook a prospective, 
controlled, randomized, double-blind 
study of lactated Ringer’s solution 
and a mixture of glutathione, bicar- 
bonate, and Ringer's solution (BSS 
Plus, Alcon Laboratories, Inc). 


MATERIALS AND METHODS 


The chemical formula of the solution we 
used was (in millimoles per liter) NaCl, 122; 
KCl, 5; MgCL, 1; CaCl., 1; Na, NaHOP,; 
glucose, 5; NaHC®,, 25; and oxidized gluta- 
thione, 0.3. This formula differed from the 
solution used by Waltman and associates,’ 
which contained reduced glutathione and 
adenosine. 

All patients included in this study were 
operated on for eomplications of diabetic 
retinopathy. Conditions for exclusion in- 
cluded any substantial corneal abnormali- 
ty, intraocular pressure greater than 30 
mm Hg, rubeosis iridis, or any combination 
thereof. Informed consent was obtained 
from all patierts. The protocol was 
appreved by the hospitals’ Human Experi- 
mentation Committees. The study was per- 
formed by investigators in two centers. 
Neither center knew the results of the 
other until all patient follow-up was com- 
pleted. 

On enrollment, a complete eye examina- 
tion was performed. The eyes were evalu- 
ated preoperatively and on postoperative 
days 1, 7, 14, 35, and 90. Intraocular pres- 
Sure was measured by Goldmann applana- 
tion tonometry. Corneal thickness was 
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Table 1.—Surgical Factors and Day 1 Postoperative Corneal Swelling 
















Volume of Increase in 
Total Duration irrigating Cerneal 
Case/ Duration of Intraocular Solution Used, mL Thickness on 
Age, yr/ of Surgery, Perfusion, Day 1 
min min External Internal After Operation, mm 









Phakic Eyes 


BSS Plus* 
123/53/F 90 45 350 400 0.04 
154/40/M 90 65 150 550 0.00 
155/24/M 120 75 100 400 0.00 
161/52/F 180 90 350 950 0.04 
166/26/F 180 60 500 500 0.04 
168/58/F 45 30 250 250 0.16 
169/65/F 75 55 300 220 0.08 
175/25/M 90 65 140 450 0.04 
179/49/M 105 70 400 1,000 0.05 
Lactated 
Ringer's 
solution 
125/69/F 120 75 400 485 0.06 
140/42/F 45 19 10 40 0.04 
147/45/F 65 40 100 500 0.05 
153/23/F 70 40 50 250 0.02 
157/23/F 90 To 75 400 0.08 
159/33/F 150 75 280 290 0.19 
162/56/M 95 20 100 100 0.07 
163/42/M 65 14 100 250 0.06 
164/50/M 75 50 100 275 0.09 
165/33/F 90 25 200 300 0.06 
171/61/M 45 20 110 100 0.05 
177/36/F 90 70 200 400 0.12 
178/42/F 90 60 250 500 0.10 
Eyes Aphakic Prior to Enrollment 
BSS Plus 
31/78/F 97 37 280 185 0.04 
41/60/F 105 60 400 500 0.04 
124/85/F 45 30 450 500 0.13 
142/59/F 60 20 100 250 0.02 
172/51/M 60 40 150 400 0.04 








Lactated 
Ringer's 
Solution 

35/61/F 


174/56/M 


Eyes Undergoing Combined Lensectomy-Vitrectomy 


BSS Plus 
32/52/M 95 30 250 250 0.16 
34/65/F 40 23 450 250 0.02 
49/28/M 90 60 450 450 0.14 
121/73/F 120 80 300 550 0.04 
Lactated " 
Ringer's 
Solution 
36/68/F 105 30 500 400 0.02 
37/37/F 120 70 400 700 0.04 
38/25/M 90 35 450 150 0.04 
46/67/M 165 80 350 600 0.05 
47/68/M 150 75 400 450 0.04 
48/47/M 90 45 300 450 0.06 
50/43/M 150 90 300 650 0.07 
130/64/F 60 60 350 475 0.06 
136/50/M 120 75 250 475 0.16 
145/17/M 150 130 50 850 0.04 
167/77/M 75 45 «517125 125 0.07 


*BSS Plus indicates a mixture of glutathione, bicarbonate, and Ringer's solution. 
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measured by a Haag-Streit type I pachymé 

eter modified according to Mishima-Hed-, 
bys. Slitlamp evaluation aided documenta- 

tion of the degree of epithelial edema, 

keratie precipitates, aqueous humor in- 

flammation, iris blood vessels, and folds in 

Descemet's membrane. 

Also recorded were the overall duration 
of surgery and of intraocular perfusion, the 
volume or irrigating solutior used (exter- 
nal [contact lens] and intraocular), lens 
removal, and corneal and other surgical 
complications. One of us (J.D.) routinely 
removed the corneal epithelium; the others 
(W.B. and W.T.) did not. Preoperative and 
postoperative examination of each patient 
was performed by the same investigator. 

The irrigating solution used for each 
patient was prepared by the hospital phar- 
macist in a standard 500-mL bottle and 
delivered to the operating reom according 
to a randomized code. The investigators 
were unaware of which solution was used 
for any patient until the entire study was 
completed. 


RESULTS 


The results from the two participat- 
ing centers did not differ substantial- 
ly and were combined (Table 1). Since 
the SD of pachymetry measurements 
is approximately 0.02 mm, orly an 
inerease in thickness of at least 0.05 
mm was considered substantial. 

On the first day after surgery, six 
(33%) of the 18 patients' eyes irrigated 
with BSS Plus had an increase in 
corneal thickness of 6.05 mm or 
greater as compared to 18 (69%) of the 
26 irrigated with lactated Ringer's 
solution (Table 2). This difference was 
statistically significant (x^ = 5.53; 
P < .05). There was no significant dif- 
ference between the two groups on 
day 7 and thereafter. By day 90, all the 
corneas had improved to within 0.05 
mm of their preoperative thickness. 

There was no correlation between 
either the overall duration of surgery 
or the duration of intraocular irriga- 
tion and postoperative corneal thick- 
ness. There was no cerrelation be- 
tween the volume of the solution used 
for intraocular or external (contaci 
lens) irrigation and the postoperative 
corneal thickness (Table 1). There was 
no correlation between intraoperative 
removal of the epithelium and postop- 
erative corneal thickness. 

Nine phakic and nine aphakic eyes 
were irrigated with BSS Plus (Table 
2). Three of each group had an 
inerease in corneal thickness of 0.05 
mm or greater on the first postopera- 
tive day. Thirteen phakic and 13 
aphakic eyes were irrigated with lac; 
tated Ringer's solutien (Table 2). 
Eleven of the phakic and seven of the 
aphakie eyes had an increase in COFr- 
neal thickness of 0.05 mm or greater 
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vitreetomy 5 
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1BSS Plus is a mixture of glutathione, bicarbonate, and Ringer's solution. 


on the first postoperative day. Thus, 
for each solution used, there was no 
significant difference between the 
results in aphakie vs phakic eyes. 

We also wanted to determine 
whether the cornea would fare better 
if the eye were aphakic prior to vitrec- 
tomy or if it underwent combined 
lensectomy-vitrectomy. Two of the 
seven eyes that were aphakic prior to 
enrollment had corneal swelling 
greater than 0:05 mm. Eight of the 15 
that underwent combined lensectomy 
and vitrectomy had swelling of 
greater than 0.05 mm. However, no 
meaningful conclusion could be drawn 
from these numbers since most of the 
patients who were aphakic before 
enrollment received, by chance, BSS 
Plus. 


COMMENT 


Our study showed a statistically sig- 
nificant superiority of BSS Plus over 
lactated Ringer’s solution on the first 
day after vitrectomy (Table 2). Cor- 
neal swelling of 0.05 mm or greater 
was seen in six (33%) of the 18 
patients whose eyes were irrigated 
with BSS Plus as compared with 18 
(69%) of the 26 whose eyes were irri- 
gated with lactated Ringer’s solution. 
By the seventh postoperative day, 
» there was no signifieant difference 
between the two groups. Since the 
corneal edema progressively de- 
creased and since we had no case of 
persistent bullous keratopathy or re- 
current erosion, it appears that the 
irrigating solutions dc not cause per- 
manent endothelial dysfunction. 

We found, as did others, that 
there was no correlation between the 
increase in corneal thickness and ei- 
ther the duration of intraocular irriga- 
tion or the volume of solution used. 
That no such relationship was found 
might be attributed to the relative 
brevity of the surgery. In our study, 
the average time of intraocular irriga- 
tion was 51 minutes, and only five 
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patients had their eyes irrigated for 
more than 75 minutes. In -olated 
cornea perfusion experimen-., van 
Horn and Edelhauser™ showed that 
when lactated Ringer's soluticn and 
the mixture of glutathione, bi -rbon- 
ate, and Ringer's solution wers com- 
pared, significanz changes in corneal 
thickness were not seen until az proxi- 
mately 60 minutes had passed. After 
this time, the corneas perfused with 
lactated Ringer's solution swelled 
much more rapidly than dic those 
perfused with glutathione, biearbon- 
ate, and Ringer's solution. Gn the 
basis of this work, we suspect tat had 
our operations been longer, there 
might have been more cornea swell- 
ing for beth solutions and thet still 
greater differenees between them 
would have been seen. In this "gard, 
Brightbill and associates* noted sig- 
nificant corneal complications a only 
two of 22 eyes operated on f-r less 
than two hours as opposed to aine of 
22 operated on for more thar four 
hours. 

Our study differs from previous 
studies** in that the cornea c^ eyes 
aphakie prior to vitrectomy and of 
eyes undergoing combined lemsecto- 
my-vitrectomy did not fare worse 
than phakic eyes. We cannot €=plain 
this difference. 

In conclusion, our study Gemon- 
strated that BSS Plus Ringer’= solu- 
tion was less toxic to the cornea endo- 
thelium than was lactated Rmger's 
solution. The use of BSS Plus seution 
combined with careful avoida-re of 
corneal trauma before, during and 
after surgery will help to redume the 
incidence of corneal complicaticas. 

Preoperatively, the surgical team 
should avoid repeated or unnecessary 
tonometry, electroretinography. con- 
tact ultrasonography, and three-mir- 
ror lens examination. Intraoperative- 
ly, the team should avoid touchi æ the 
cornea with solutions used for =erile 
preparation of the operative fields 






and with the lid speculum. Corneal 
epithelial removal and traumatie cata- 
ract extraction should be avoided as 
should the use of topical phenyleph- 
rine, which is known to be toxic to the 
endothelium." Postoperatively, in- 
traocular inflammation should be con- 
trolled and the intraocular pressure 
should be kept as near to normal as 
possible. 


This study was supported in part by Alcon 
Laboratories, by the Retina Research and Devel- 
opment Foundation, Philadelphia, and by the 
Pennsylvania Lions Sight Conservation and Eye 
Research Foundation, Inc. 
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Radial Chorioretinal Folds 


A Sign of Choroidal Neovascularization 


J. Donald M. Gass, MD 


® A radial pattern of chorioretinal folds 
surrounding the margins of a localized 
macular detachment occurred in four 
patients with drusen of Bruch's mem- 
brane. Biomicroscopic and angiographic 
findings suggested that contraction of a 
subpigment epithelial choroidal neovas- 
cular membrane caused a focal area of 
shrinkage, or puckering, of the choroid 
and a series of chorioretinal folds radiat- 
ing outward from the edge of the mem- 
brane. In two eyes, these radial folds 
developed early in the course of the 
macular detachment before any other reli- 
able biomicroscopic signs of choroidal 
neovascularization were present. 

(Arch Ophthalmol 1981;99:1016-1 018) 


(Choroidal neovascularization arising 
V7 in the macular area in response to 
a variety of diseases is a major cause 
of loss of vision. Detection and precise 
localization of these neovascular mem- 
branes are important in the diagnosis, 
prognosis, and management of these 
diseases. Ophthalmoscopic and biomi- 
eroseopie signs suggesting the pres- 
ence of choroidal neovascularization 
include the following: cartwheel or 
seafan pattern of subretinal small 
blood vessels; subretinal or subpig- 
ment epithelial blood; subretinal and 
intraretinal yellow exudate, usually in 
a cireinate pattern; subretinal pig- 
ment ring, pigment mound, or plaque; 
subretinal gray or white membrane, 
plaque, or mound; and polycystic reti- 
nal edema and degeneration overlying 
any of the above.* Important fluores- 
cein angiographic signs of choroidal 
neovascularization include the follow- 
ing: cartwheel or seafan pattern of 
subretinal blood vessels; nonfluores- 
cent halo surrounding a central area 
of staining; and an area of serous 
detachment of the pigment epithe- 
lium that fails to stain uniformly dur- 


*Reference 1, pp 26, 58-61, 66, 392, 394. 
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ing the early, as well as later phases of 
angiography.* Detection and precise 
localization of these neovascular mem- 
branes may be difficult either because 
of partial obscuration by overlying 
cloudy exudate, fibrous tissue, mel- 
anin, and blood pigment, or because of 
a low rate of blood flow within the 
new vessels. 

This report describes the ophthal- 
moscopic, biomicroscopic, and fluores- 
cein angiographic features of radiat- 
ing chorioretinal folds, a striking but 
less frequently observed sign of 
choroidal neovascularization (Fig 1 
through 4). 


REPORT OF CASES 


Case 1.—A 71-year-old healthy woman 
was first seen because of a two-year histo- 
ry of progressive loss of central vision in 
the right eye and recent loss of vision in 
the left eye. Her medical history was unre- 
markable. Her mother had senile macular 
degeneration. Corrected visual acuity was 
20/200 (6/60) in each eye. Refraction for 
distance in the right eye was +3.00 
+0.75 x 175 and in the left eye was + 4.00. 
The results of the eye examination, except 
for the macular region of both eyes, were 
normal. In the right macula, there was a 
2.disc-diameter (DD), elevated, partly or- 
ganized, gray-white detachment of the pig- 
ment epithelium and retina (Fig 1, top 
left). In the left macula, there was a serous 
detachment of the pigment epithelium and 
retina (Fig 1, top right). There was one 
small fleck of subretinal blood superior to 
the foveola. Surrounding and radiating 
outward from the edge of the retinal and 
pigment epithelial detachment, there were 
multiple chorioretinal felds (Fig 1, top 
right). Angiography revealed evidence of 
approximately 55 of these folds radiating 
out to and, in some cases, beyond the edge 
of the macula (Fig 1, center left and right 
and bottom left). The folds were evident as 
a series of hyperfluorescent rays, most of 
which were slightly tapered at either end. 
These rays were apparent in the retinal 
arterial phase of angiography and faded 
from view in the later stages. These hyper- 
fluorescent rays corresponded with the ele- 
vated ridges of infolded pigment epithe- 
lium. The hypofluorescent zones on either 
side corresponded with the valleys between 
the folds. There was angiographic evidence 
of a choroidal neovascular membrane cen- 
trally (Fig 1, center left and right and 
bottom left). Angiography in the right eye 
revealed approximately seven radiating 


chorioretinal folds surrounding the fibro- 
vascular subretinal mass (Fig 1, bottom 
right). The folds in this eye were difficult 
to visualize biomicroscopically (Fig 1, top 
left). 


This patient was referred here for 
laser treatment of a serous cetach- 
ment of the pigment epithelium in the 
left eye. Except for the solitary fleck 
of subretinal blood and tne radial cho- 
rioretinal folds, there was no biomi- 
croscopic clue to the presence of cho- 
roidal neovascularization. 


Case 2.—A 73-year-old woman was first 
seen because of progressive loss of central 
vision occurring over a period of several 
years following bilateral cataract extrac- 
tion. Her medical history revealed osteoar- 
thritis and sinusitis. Correc:ed visual acui- 
ty in the right eye was 20/280 (6/60) and in 
the left eye was 5/200 (6/240). Retraction 
for distance in the right eye was + 12.00 
+250 x 170 and in the left eye was 
+12.00 +2.00 x 165. Both eyes were 
aphakic. In the right macu a, ther» was a 
partly organized serous detachment of the 
pigment epithelium and retina. A fine 
pattern of yellow circinate exudation sur- 
rounded the detachment. Multiple drusen 
were present. Thirty-two radial chorioreti- 
nal folds extended outward from the edge 
of the detachment (Fig 2, top left). Supero- 
temporal to the macular region of both 
eyes there were six or -even obliquely 
oriented chorioretinal folds. In the left 
macula, there was a slightly elevated, part- 
ly pigmented, disciform scar but no radiat- 
ing chorioretinal folds (Fig 2, center right). 
Angiography confirmed tae presence of 
the radiating chorioretinal folds in the 
right macula (Fig 2, top right) and the 
oblique chorioretinal folds superotemporal 
to the macula in both eyes (Fig 2, center 
left and bottom). 


The bilateral, obliquely oriented 
chorioretinal folds superotemporal in 
both maculas probably were present 
since birth or early life n this patient 
with evidence of mild to moderate 
hyperopia prior to cataract extraction. 
The radial folds in the mght eye prob- 
ably appeared only after the develop- 
ment of subretinal neovasculariza- 
tion. 


Case 3.—A 74-year-old man had a two- . 
year history of progressive loss of central 
vision in both eyes. He had systemic hyper- 
tension and a history of myocardial infarc- 
tion. His family history was unremarkable. 


Radial Chorioretinal Folie ae. 





Fig 1.—Case 1. Top left, Right eye. Arrow indic 





Arrows indicate choroical folds. Center left and right and bottom left, Angiograms of left 


Visual.aeuity with correction in the right 
eye was 57/200 (6/240) and in the left eye 
was 20/200 (6/60). His refractive error was 
not recorded. In both maculas there were 
partly pizmented subretinal] disciform 
scars (Fig3). There were approximately 25 
chorioretinal folds radiating outward from 
the sear in the ‘ight macula (Fig 3, left), 
and there were none in the left eye. 

CASE 4—A 7l-year-old woman com- 
plained of blurred vision of one month’s 
duration in the right eye. She gave a 
history of allergy to penicillin and a thy- 
roidectomy for nontoxic goiter 22 years 
previously. Her mother had macular degen- 
eration. The patient’s corrected visual acu- 
ity in the right eye was 20/200 (6/60) and 
,i the left eye was 20/40 (6/12). Her dis- 
tance refraction in the right eye was + 1.50 
+1.25 x 180 and in the left eye was + 1.75. 
Examination revealed a mild cataract in 
both eyes, and a 1.5-DD, serous detachment 
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of the pigment epithelium in tr» right 
macula. She had multiple drusen 3n both 
eyes. There was no evidence of detzehment 
in the left macula. Fluorescein ameiogra- 
phy revealed evidence of choroida meovas- 
cularization and marked opacification of 
the subpigment epithelial exudate “Fig 4). 
There was angiographic evidence & radial 
chorioretinal folds nasally. Witain six 
months she had a dense, white, @evated 
fibrovascular scar in the right macuza and a 
large submacular hemorrhage in he left 
macula. Radial folds were stil] present in 
the right macula but were absent in the 
left macula. 

In this patient, with a susoected 
serous detachment of the pErment 
epithelium, both the mild radial cho- 
rioretinal folds and choroidal meovas- 
cularization were detected onk after 
angiography. 


COMMENT 


The biomicroscopie and fluorescein 
angiographic findings in these four 
patients suggest that contraction of a 
subpigment epithelial fibrovascular 
membrane tkat remains adherent to 
the inner surface of Bruch's mem- 
brane causes a gathering together or 
pucker of the anderlying choroid and a 
series of chorioretinal folds radiating 
outward from the periphery of the 
contracted membrane. The forces pro- 
ducing this radiating pattern of cho- 
rioretinal folds are similar to those 
that produce a finer pattern of super- 
ficial inner retinal folds radiating out- 
ward from a contracted fibrocellular 
membrane adherent to the inner reti- 
nal surface in the case of a macular 
pucker.''»» 55-59 The radial pattern of 
yellow rays seen ophthalmoscopically 
and the hyperfluorescent rays seen 
angiographically are produced by the 
linear ridges of infolding of the pig- 
ment epitheliam and choroid. Similar 
but nonradiating patterns of chorio- 
retinal folds may be eaused by a vari- 
ety of diseases that cause swelling or 
shrinkage of the posterior scleral 
wall, including scleritis,* inflammato- 
ry orbital pseudotumor,' thyroid ex- 
ophthalmos, retrobulbar tumors, 
melanomas o? the choroid, (PP 117-150.2 
scleral buckle hypotony,® and papil- 
ledema.* In addition to these known 
causes of chorioretinal folding, there 
is a group of patients who have cho- 
rioretinal folds of unknown 
Cause."^ he These idiopathic 
folds are usually symmetrically distri- 
buted in the posterior fundus of both 
eyes. The folds may occur in a variety 
of patterns. Generally, they are paral- 
lel, but may be oriented horizontally, 
obliquely, and infrequently vertically 
in the fundus. A common pattern of 
idiopathic chorioretinal folds is that of 
obliquely oriented folds, usually seen 
above or below the macula as demon- 
strated in both eyes of patient 2. Most 
of these patients with idiopathic folds, 
including these traversing the center 
of the macula, have excellent visual 
acuity. Most have mild to moderate 
hyperopia. It is probable that the 
hyperopia and the folds occur early in 
life following some, as yet, unrecog- 
nized disease causing shrinkage and 
shortening of the posterior scleral 
wall. 

The refractive error was recorded in 
only three of feur patients with radial 
chorioretinal falds. All three had mild 
to moderate degrees of hyperopia. The 
importance of this observation in the 
pathogenesis »f radial folds is not 
known. The radial folds were observed 
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Fig 2.—Case 2. Top left, Right eye. Top 
right, Angiogram of right eye. Center left, 
Angiogram of right eye. Arrow indicates 
oblique chorioretinal folds superotempo- 
ral to radial folds. Center right, Left eye. 
Bottom, Angiogram of left eye. Arrow indi- 
cates oblique folds. 


Fig 3.—Case 3. Left, Right eye. Arrows indicate radial folds. Right, Left eye. 
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Fig 4.—Case 4. Right eye. Angiogram 
shows radiating chorioretinal folds (ar- 
rows) surrounding fibrovascular disciform 
lesion. 


only in eyes with choroidal neovascu- 
larization. They occurred bilaterally in 
one patient and unilaterally in three 
patients, in all of whom choroidal 
neovascularization developed without 
radial folds in the second eye. 

Although the choroidal neovascular- 
ization was caused by drusen or so- 
called senile macular degeneration in 
all four patients, choroidal necvascu- 
larization from any cause can proba- 
bly occasionally produce radial cho- 
rioretinal folding. Pierre Amalric has 
recently shown me photographs of 
radial chorioretinal folds in the para- 
macular area around a small chorio- 
retinal scar following the develop- 
ment of hypotony after an antiglauco- 
matous fistulizing operative proce- 
dure. He also observed the presence of 
radial folds asseciated with choroidal 
neovascularization in a patient with 
bilateral macular drusen. At the time 
of initial examination, the left fundus 
ophthalmoscopically and angiographi- 
cally was normal, except for the pres- 
ence of drusen. Two years later choroi- 
dal neovascularization and radial folds 
developed in the second eye (P. Amal- 
rie, oral communication, February 
1962. February 1980, and May 3, 
1980). 
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Mukivariate Analysis in Glaucoma 


Use of Diseriminant Analysis in 
Predieting Glaucomatous Visual Field Damage 





Stephen M. Drance, FRCS(C); Michael Schulzer, MD; Beverly Thomas; Gordon R. Douglas, MD 


e A discriminant function obtained in 
1978 to separate patients with glaucoma- 
tous visual field loss from those without 
visual field loss was shown to have a 
predictive value in ocular hypertensive 
persons as to the subsequent develop- 
ment of visual field loss in five years. A 
prospective discriminant analysis also 
was carried out to identify those factors 
that bes! separate those in whom visual 
field detects developed from those in 
whom they did not. 

(Arch Ophthalmol 1981;99:1019-1022) 


()pen angle glaucoma is a multifac- 
torial disease in which character- 
istic damage of the optic nerve accom- 
panied by visual field defects occurs 
usually in the presence of elevated 
intraocular pressure. As IOP is a 
noxious factor, it is measured as part 
- of most ocular examinations and also 
in many population screening pro- 
grams, so large numbers of patients 
who have elevations of IOP in the 
absence of other signs of damage are 
discovered every year. These patients 
are labeled "ocular hypertensive per- 
sons" and "glaucoma suspects." It has 
been demonstrated that IOP, al- 
though an important factor, is not a 
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good predictor of those patients in 
whom visual field and dise changes 
will develop, so a search for other 
predictive factors has occurred. Pre- 
diction is important for the rational 
treatment of the many patients with 
elevations of IOP alone, partieularly 
as therapy has some risks, symptoms, 
costs, and unpleasant implications for 
the patient. In 1978,' a cross-seetional 
discriminant analysis of many ocular 
systemic and laboratory variables was 
used to separate optimally 219 pa- 
tients with glaucomatous visual field 
defects from 100 persons who had no 
such defects. The glaucomatous group 
was stratified into 70% with elevated 
IOP and 30% low-tension glaueomas, 
whereas those without visual field 
defects consisted of 92% normotensive 
persons and 8% with elevations of IOP 
to resemble the prevalence in our pop- 
ulations. In the stepwise discriminant 
analysis, seven variables correctly 
separated 93% of those with visual 
field defects from those without visual 
field defects. Correct identification of 
92% of the group with visual field 
defects and 95% of the group without 
a visual field defect occurred. Al- 
though the major measurements used 
in the separation were the same for 
women and men, there were some that 
helped separate the damaged men 
from their undamaged counterparts 
and others that helped in similar iden- 
tification among the women. In 1979, 
using 14 determinants, Hart et al? 
employed multivariate analysis to 
identify the risk of visual field defects 
developing during a five-year period 


in a group of 92 patients with eleva- 
tions of IOP at the beginning of their 
study. 

The primary purpose of this study 
was to evaluate the predictive value 
for subsequent development of visual 
field defects of our 1978 discriminant 
function using 165 patients with ele- 
vations in IOP seen for at least five 
years. The secondary purpose was to 
study, in patients with elevated IOP, 
discriminant function on a prospec- 
tive basis that produced the best sepa- 
ration of those in whom visual field 
defects developed from those in whom. 
they did not during a five-year period 
of observation. | 


METHOD 


In the first part of the study, 165 
patients with elevated IOP and no evidence 
of visual field defect were seen for at least 
five years after their discriminant func- 
tion was available so they could be used in a 
predictive manner. Ninety-four were men 
and 71 were women. In patients who did 
not show any sign of a visual field defect 
during the period of follow-up, one eye was 
selected randomly for study. In those 
patients in whom visual field defects devel- 
oped, if only one eye failed, it was chosen 
for study; if both failed, the first eye to fail 
was chosen; and if both failed simulta- 
neously, one eye was chosen randomly. 
Most of the patients were followed up 
three or four times annually with applana- 
tion tonometry, visual acuity measure- 
ment, examination of the optic nerve head 
using a Goldmann lens when necessary, 
dise photography, and a modified 
screening technique on the Goldprat 
rimeter. Visual field loss was defi 
reproducible ^ paracentral 
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Table 1.—Predictive Value of Original Discriminant Function* 






Discriminant; 


Visual Field 





Men and Women No Visual Field 
Pooled Defecti Defects Total 


*The x’ equals 32.55; P value, less than .00001. 

+Factors used in discriminant function were as follows: abnormal rim, highest intraocular pressure, 
cup-disc ratio, family glaucoma, coronary disease in patient, disc hemorrhage, and hemodynamic 
crisis. 

iThe sensivity was 79%. 

§The specificity was 74%. 


Table 2.—Predictive Value of Original Discriminant in Men and Women* 


Discriminant} 





Visual Field No Visual Field 
Defecti Defects Total 
— —— ———Ó 
Determinant Men Women Men Women Men Women 


*For men: x? equals 11.86 and the P value was less than .0006; for women, x’ equals 13.34 and the P 
value was less than .0003. 

Factors used in discriminant function for men were as follows: abnormal rim, highest intraocular 
pressure, cup-disc ratio, coronary disease in patient, disc hemorrhage, blood glucose level, 
hemodynamic crisis, and euglobulin lysis time; for women, abnormal rim, highest IOP, family 
glaucoma, coronary disease in patient, disc hemorrhage, and family history of diabetes. 

iSensitivity for men was 80%; for women, 8396. 

§Specificity for men was 66%; for women, 70%. 





Table 3.—Multivariate Coefficients of Risk Factors at 596 Level of Significance 






Men and Women Men Women 





Risk Factor, Analysis 1 

































Logarithm SD of intraocular pressure 2.70 3.49 3.4 
Horizontal cup-disc ratio 4.49 5.83 6.41 
Coronary disease 1.12 1.27 1.79 
Family history of stroke 1.10 1.18 

Disc hemorrhage 1.74 m 
Mean ophthalmic blood pressure (BP) 1j —0.01 
Hemoglobin level Aye 0.10 te 
Constant —6.19 —22.68 —6.10 

Risk Factor, Analysis 2 
Highest IOP 0.13 0.12 0.17 
Horizontal cup-disc ratio 4.08 4.65 4.88 
Disc hemorrhage 1.78 RS 1.92 
Family history of stroke 1.08 1.48 d 
Coronary disease 1.04 2.07 
Mean ophthalmic BP —0.01 
Triglyceride levels e£ Ay 0.02 
Constant —6.05 —5.64 —8.87 
Risk Factor, Analysis 3 

Mean IOP 0.19 0.22 PU. 
Horizontal cup-disc ratio 4.50 | 4.32 5.58 
Coronary disease 1.25 1.76 "T 
Family history of stroke 1.13 Zr: 1.51 
Disc hemorrhage 1.68 1.68 

Mean ophthalmic BP —0.01 —0.01 
Triglyceride levels Hud 0.02 tan 
Constant —6.02 —3.79 —7.46 
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eater than 0.5 log unit in depth and 
reproducible nasal steps equal to or greater 
than 5? and preceded by at least twe 
normal fields. Smaller nasal steps were 
accepted only if there was a difference in 
threshold above and below the horizental of 
more than 0.5 log unit. In all 165 patients, 
the original discriminant function reported 
in 1978 was calculated. Only seven patients, 
were part of the original greup of patients 
with no visual field defects used te calcu- 
late the original discriminant function. As 
none of them had visual field defects orig- 
inally, they were labeled as "negatives" or 
"false-positives" by the original discrimi- 
nant value. The incidence of subsequent 
visual field loss in the negatives and false- 
positives was statistically compared using 
the x^ test. 

In the second part of the study, a new 
stepwise multivariate analysis was carried 
out on 146 eyes of 146 patients with ele- 
vated IOP to find the discriminant func- 
tion that best separated those who lost 
visual field from those who did not lose 
visual field during the five years of obser- 





vation. All of the 146 patients in this phase — 


of the study also belonged to the 165 
patients constituting the population used 
in the first phase of this study. Essentially 
the same determinants reported in 1978 
were used. The analysis was, however, done 
three times with different measurements 
of IOP: the maximal IOP recorded was 
used in one multivariate analysis, the mean 
IOP during the period of follow-ap was 
used in another, and the logarithm of the 
SD of all IOPs measured on a given person 
was used in the third analysis. The loga- 
rithm of the SD was used to improve 
compliance with statistical requirements. 


RESULTS 
Predictive Value of Original (1978) 
Discriminant Function 


In the overall group of 165 eyes (165 
persons), there were 35 in whom a 
visual field defect developed and the 
remaining 127 in whom it did not. One 
hundred two of the 165 were classified 
by the original discriminant function 
as negatives and 63 as false-positives 
at that time. Of the 102 negatives, à 
visual field defect developed in only 
eight (8%) during the period of follow- 
up, whereas a visual field defect devel- 
oped in 30 (40%) of the 63 false- 
positives. These differences are statis- 
tically significant (P < .00001). Of 
those 38 who had a visual field defect 
develop, 30 (79%) were correctly recog- 
nized by the original discriminant 
function, whereas of those 127 who did 
not have a visual field defect develop, 
94 (74%) were correctly recognized 
(Table 1). 

Among the 94 men, 53 were origi- 
nally classified as negative and 41 ab 
false-positive. Of the false-positives, 
16 (39%) had a visual field defect 
develop, whereas among the nega- 
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Probability of Belonging to a Visual Field Defect Group 


Frequency histegram of probabilities of dev 


elopment of visual field defects calculated 


from discriminant function. Preponderance of those patients in whom glaucome did not 
develop (open bar) had low probability. Those patients in whom glaucoma did sevelop 


(slashed bar) had different distribution. 









New Discriminant Function 
(% Positive/% Negative) 


LL, 


Visual No Visual 


85/22 15/78 


tives, four (8%) had a visual field 
defect develop: This difference of inci- 
dence of visual field defects in the two 
groups was statistically significant 
(P < 006) (Table 2). The sensitivity of 
finding a visual field defect was 80%, 
whereas the specificity of correctly 
describing those who had no visual 
field Gefect develop was 66%. 

Among the 71 women, 40 were 
negatives and 31 were false-positives. 
Of the 31 false-positives, 15 (48%) had 
a visual field defect develop, whereas 
among the 40 negatives, only three 
(876) had a visual field defect develop. 
These differenees are statistically sig- 
nifieant &P — .0003). The sensitivity 
‘of detecting visual field defects in 
women was 83%, whereas the specific- 
ity that correctly determined the 
normals was 70% (Table 2). 
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Table 4.—A Comparison of the Original and New Discriminant 
in Predicting the Development of Visual Field Defects 


Field Defect Field Defect Field Defect Field Befect 
71/19 29/81 48/8 52,82 
52,82 


Women 
83/25 17/75 48/8 
Men 
39/8 
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(% False-Positive/% Negatives 
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In the second study, 146 eyes of 146 
patients who had no visual fielc xlefect 
develop during five years and 33 eyes 
that had a field defect develop during 
that period were available for .. step- 
wise multivariate analysis to isentify 
the risk factors and their coeffcients 
that best separated the two samples. 
Of the 34 variables used, the Stepwise 
discriminant at the 5% level of Agnif- 
icance retained only five that welded 
a correct overall separation o^ 79%. 
Seventy-one percent of those who sub- 
sequently had a visual field defect 
develop and 81% of those who Aad not 
were correctly recognized. T five 
determinants in order of their agnifi- 
cance and their coefficients are given 
in Table 3 and included the logzrithm 
of the SD of the individual's IGP, the 
horizontal cup-dise ratio, the presence 
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ee | 
in the patients of coronary artery 
disease, a family history of stroke, and 
hemorrhage on the optic nerve head. 
By using other pressure determi- 
nants, namely, the highest IOP ever 
recorded and the mean IOP through- 
out the follow-up, only 74% and 77% 
overall separation was obtained. 

In the women, the best overall sepa- 


ration between those who had a field 


defect develop and those who did not 
could be accomplished in 78% of them 
when the logarithm of the SD of the 
IOPs was used in the stepwise dis- 
criminant analysis. Eighty-three per- 
cent of those who had a field defect 
develop but only 75% of those who did 
not were correctly recognized using 
the following four parameters: the 
logarithm of the SD of IOP, the hori- 
zontal cup-disc ratio, the presence of 
coronary disease in the patient, and 
the mean ophthalmic pressures. The 
percentage correctly recognized with 
the highest IOP and the mean IOP 
were 77% and 75%, respectively. In the 
analysis with the other pressure mea- 
surements, the triglyceride level and 
hemorrhage on the optic nerve head 
were picked as additional factors (Ta- 
ble 3). 

In the men, 79% were correctly 
recognized. About 85% of those who 
had visual field defects develop and 
78% of those who remained normal 
were correctly recognized. The vari- 
ables used were the logarithm of the 
SD of IOPs (Table 3, analysis 1), the 
horizontal cup-disc ratio, hemorrhage 
on the optie nerve head, presence of 
coronary disease, and a family history 
of stroke. Using the highest IOP (Ta- 
ble 4, analysis 2) and the mean IOP 
during follow-up (Table 3, analysis 3), 
70% and 73% of correct identifications 
were made. 

Even without any pressure infor- 


mation, 75% of the women but only 


64% of the men were correctly catego- 
rized. In the women, the horizontal 
cup-dise ratio, the presence of coro- 
nary disease, the ophthalmic blood 
pressure (BP), triglyceride levels, and 
hemorrhage on the disc were the fac- 
tors producing maximal separation, 
whereas in the men, only the horizon- 
tal cup-dise ratio and family history of 
stroke were used. In the women, 61% 
of those who had a visual field defect 
develop were correctly recognized, but 
in the men, only 40% of those who had 
a visual field defect develop were 
detected by this means. 

The computer program calculates 
the probability of any given patient 
having a visual field defect develop 
from corresponding values of the dis- 
criminant function. The greater the 
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probability, the more likely the pa- 
tient was to belong to the group who 
would have a visual field defect devel- 
op. The Figure shows the frequency 
distribution of the probabilities of a 
visual field defect developing, ob- 
tained from the new discriminant 
function, in those who did not have 
subsequent visual field defects devel- 
op and those who did. It can be seen 
that the majority of those who had no 
visual field defects develop had low 
probabilities, while the probabilities 
in those who had a defect develop 
were spread over the entire spectrum, 
but the majority of them had high 
probabilities, as would be expected. 

A comparison of the ability to pre- 
dict those who had visual field loss 
develop from those whose visual fields 
remained undamaged for five years 
by using the original discriminant 
function and the later discriminant 
function is shown in Table 4. With the 
new discriminant, when it is positive, 
71% had visual field defects develop, 
whereas in those with a positive origi- 
nal discriminant function, only 48% had 
field defects develop. Of those with a 
negative discriminant function, 81% 
remained without visual field defects, 
whereas of those who were negative 
with the original discriminant, 92% 
continued to have no field defect after 
five years. The new discriminant is, 
therefore, more sensitive in predict- 
ing damage but somewhat less specif- 
ic in being able to predict the mainte- 
nance of an undamaged field. 
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COMMENT 


Previous studies of the prognostic 
indicators for the development of 
glaucomatous visual field defects used 
preponderantly single factors to de- 
termine the risk with the exception of 
the analysis of Armaly? of the effects 
of age and IOP and the results of the 
collaborative study,’ which show the 
effects of age, pressure, and outflow 
facility but with a low yield of predict- 
ing those who had visual field defects 
develop. We used discriminant analy- 
sis to separate patients with and with- 
out visual field defects. The present 
multivariate analysis confirms that 
IOP improves the ability to detect 
subsequent visual field defects but 
also indicates that there are a number 
of other factors that show complex 
interrelationships and presumably act 
in concert in giving this information. 
The strongest of these is the cup-disc 
ratio measured by contour, which 
almost certainly indicates damage, 
presumably before the development 
of a subsequent visual field defect. 
The other factors that have been iden- 
tified as being important are hemor- 
rhage on the dise, family history of 
glaucoma, the presence of coronary 
disease, hemodynamie crisis, a family 
history of diabetes, ophthalmic BP, 
triglyceride levels, a family history of 
stroke, and the euglobulin lysis time. 
Some of these appear in all groups, 
while others seem to be selected for 
either men or women only. The fact 


References 


fields: A ten year follow-up study. Arch Ophthal- 
mol 1969;81:25-40. 

4. Armaly MF, Krueger D, Maunder C: Sum- 
mary report of Collaborative Glaucoma Study, in 
Kriegelstein GK, Leydhecker W (eds): Glaucoma 
Update. Berlin, Springer-Verlag Publishing Co 
Inc, 1979, pp 131-135. 

5. Drance SM, Lakowski R, Schulzer M, et al: 
Acquired color vision changes in glaucoma. Arch 


Multivariate Analysis in Glaucoma—Drance far 


that these determinants help in the 
separation of those who had a visual, 
field defect develop from those who 
did not would suggest that they may 
be involved as part of the multifacto- 
rial nature of the disease. They pro- 
vide clues to areas that might be fruit- 


fully researched so the many factors - 


operative in glaucoma can “be better 
understood. Without inclusion of any 
IOP data, the correct separation of 
those who had a visual field defect 
develop from those who did not could 
be made by using other measurements 
that included the cup-dise ratio, but 
the level of significance of separation, 
while still statistically significant, 
was much lower than when the pres- 
sure determinants were employed. 
The recent suggestions that other psy- 
chophysical characteristics such as col- 
or vision, grating resolution,? and an 
assessment of receptive visual fields: 
might all yield visual function infor- 
mation before the development of a 
field defect should be used to improve 
the prediction that the multivariate 
analyses can provide. It is hoped that 
the earlier recognition of those in 
whom damage will develop, before 
that damage takes place, might occur 
at a stage that can be reversed when 
treatment is started. It would obviate 
having to treat many whose IOPs are 
elevated in the absence of damage. 
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Congenital Color Blindness 


Ralph D. Gunkel, OD 


* The term “color blind" is encoun- 
tered írequently in areas pertaining to 
health, commerce, art, and entertainment, 
but in these cases it is generally not 
appropriate. Complete color blindness or 
achromasy is rare, but weakness or 
absence o! discrimination to certain col- 
ors can be found in at least 8% of the male 
population. The most useful description 
of these color defects is in terms of hue 
and saturation, thresholds of which can 
be plotted as polar coordinates on a circu- 
lar diagram. Plotting color thresholds with 
the chromagraph reveals more clearly 
than other clinical systems the true nature 
of color defects, as well as some inconsis- 
tencies in the traditional terminology and 
test methods. Fifty strongly color-defec- 
tive subjects were tested by five different 
methods and the results compared. 
Normal values are also indicated. 

(Arch Ophthalmol 1981;99:1023-1027) 


Tre terminology, testing methods, 

and classification of congenital col- 
or blindness are confusing to those not 
directly involved in its study. Thus, as 
recently stated by Wasserman, "the 
notion persists that protanopia is the 
loss of the red component, deuterano- 
pia the loss of the green, and tritano- 
pia the loss of the blue." Although 
some textbooks state that protanopes 
also experience confusion with green 
and deuteranopes with red, the extent 
of the contusion is rarely discussed. 
Boynton’ eontributes by stating; "The 
expected cotor perception of the prota- 
nope is essentially the same as that of 
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the deuteranope.” Some persons be- 
lieve that the primary function of an 
anomaloscope is to distinguish prota- 
nopes from deuteranopes. Linksz’ 
states that, “Nothing would be more 
erroneous than to believe that the 
testing of eolor vision begins and ends 
with the determination of the testee’s 
Rayleigh match” (as with the Nagel 
anomaloscope). He goes further to 
state, “No pigment color test can ever 
replace the spectrum color tests when 
accuracy of diagnosis is of the 
essence.” 

Krill and Fishman‘ summarized the 
situation simply as follows: 


Color vision defects are best defined by the 
degree of alteration of the three attributes 
of. color sensation: brightness, hue, and 
saturation. However, measurements of 
these attributes are not usual clinical pro- 
cedures; and there is only minimal infor- 
mation, which is mainly on luminosity 
function, available in this area. 


Boynton? Suggests that the three 
attributes of color sensation could be 
reduced to two when he says, 


Because hue and saturation are approxi- 
mately independent of luminance, it would 
be convenient to develop a two-variable 
scheme that deals with relations among 
trichromatic units while at the same time 
factoring luminance out of the system. 


He then proceeds to follow threugh 
mathematically. Wasserman! reaf- 
firms this idea in deploring the fact 
that “no physically permissible device 
exists which enables us to indepen- 
dently vary the activity in each eom- 
ponent” (of the color diagram). 

It is not surprising, then, that after 
trying the currently available color 
vision tests or reading the related 
literature, most clinicians simply 
avoid the whole confusing subject, 
regardless of its increasing impor- 
tance in school counseling, in vocazion- 


Congenital Color Blindness—Gunkel 


al guidance, and in medical practice. 
The intent of this report is to aid in 


reconciling the discrepancies by demi- 


onstrating the use of a practical meth- 
od for plotting thresholds to the two 
independent variables, hue and satu- 
ratien, which form the key to the color 
vision problem. 

The chromagraph? seems to meet 
the criteria suggested in the above- 
mentioned references, since it pro- 
vides a convenient means for plotting, 
describing, and understanding the 
wavelength (hue) and saturation of 
the colors discriminated or not dis- 
criminated by any subject, normal or 
otherwise, in terms of a simple uni- 
form chromaticity circle. These chro- 
magraph test results (chromagrams), 
along with the results of five other 
kinds of tests on more than 100 sub- 
jects with normal color vision and 
about 50 with severely abnormal color 
vision, form the basis for this report. 
. Although the severe red-green-yel- 
low anomalies fall into three distinct 
types or grades, this is not meant to 
imply that the dividing lines are 
sharply drawn or tha: less severe 
defects are uncommon. The three 
grades are simply more striking, as 
well as more readily interpretable. To 
include the intermediate congenital 
forms or the color disturbances result- 
ing from degenerative, toxic, or trau- 
matic processes would, at this stage, 
complieate the interpretation. Thus, 
the present series is limited to the 
more overt anemalies, including one 
case of tritanepia that, although a 
single instance, is noteworthy because 
of its rarity and because of its distinc- 
tion from the other cases. | 

MATERIALS AND METHODS 
Holmgren Wool Test 

The Holmgren wool test was proposed by 

a Swedish physiologist about 100 years ago. 
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Fig 1.—Chromaticity rating of different tests. Accepted values of x- and y-coordinates for 
each color involved are plotted on standard Commision Internationale de l'Eclairage 
chromaticity diagram, with white or neutral at center. Chromagraph produces all colors 
within triangle formed by its primaries. Dotted ellipse represents each of 100-Hue test 
buttons, and crosses represent panel D-15 buttons. Nagel anomaloscope uses colors 


along broken lines to upper right of triangle. 


It has been largely discredited as a reliable 
test of color vision because even subjects 
with severe anomalies can usually name 
and match all or most of the colors correct- 
ly. The yarn samples were used in this case 
primarily to establish agreement in the 


. naming of colors, for which purpose they 


serve admirably. 


Hardy-Rand-Rittler 
Pseudoisochromatic Plates 


The Hardy-Rand-Rittler (H-R-R) pseu- 
doisochromatic plate* series is no longer 
available, but current versions are equally 
useful for screening. Sloan and Habel,’ 
Linksz; and several other investigators 
have carefully compared the merits of 
these tests. They must all be used under 
proper illumination, preferably diffuse 
northern daylight or the Macbeth easel 
lamp. Although these tests do not always 
distinguish between protan and deutan 
types, the number of patterns recognized 
gives some clues as to the kind and severity 
of a defect. 


Farnsworth Dichotomous Panel D-15 


Under daylight-type illumination, the 
subject is asked to arrange a series of 15 
Munsell-colored buttons in order of color, 
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beginning with a blue one that is fixed in 
the box. Presumably the red-deficient sub- 
ject fails to perceive the red component in 
the purplish buttons, so he mixes some of 
them in with the blue ones. This confusion 
makes crossings of the scoring circle 
instead of the normal clockwise traverse. 
The direction of the most numerous cross- 
ings indicates the type of color defect, but 
frequently the protan and deutan axes are 
not separable. 


Farnsworth-Munsell 100-Hue Test 


As with the panel D-15 test, the Farns- 
worth-Munsell 100-Hue test* also uses 
Munsell-colored buttons and requires stan- 
dard illumination. The buttons are sepa- 
rated by spectral range into four groups in 
long trays, and the subject is asked to 


. arrange them in order of color, starting 


from either end-button of each box. Scor- 
ing is tedious when done by hand, but less 
so when programmed for the computer. 

' High error scores appear as spikes in the 
areas of poor discrimination on a stellate 
pattern, so the axes in this test should be 
nearly perpendicular to the axes of confu- 
sion found with the panel D-15 test. Typi- 
cal sample scoring patterns for both kinds 
of test will be shown. 


€ I eee Pa 


| Nagel Anomaloscope ' 


For the sake of simplicity, the yellow 
setting in the Nagel anomaloscopic’ series 
was left at its normal 15, sometimes called 
the "deutan mode," and subjects were 
asked to set the red-green knob at the 
point where the upper and lower half-fields 


were the same in color and/or brightness. 


This task was repeated at least,three times 
for each eye, and surprisingly in most cases 
the matching range covered less than six 
points. Any setting more than three points 
above 42 was considered “protan” and 
more than three points below 42 was con- 
sidered “deutan.” 


Chromagraph 


The chromagraph? has been described 
recently. The present modification con- 
tains color filters made of high-quality 
optieal glass instead of gelatin. It uses a 
standard built-in light source, projects 
light of a single color on a screen as 
suggested by Boynton,’ and automatically 
plots discrimination (saturation) thresh- 
olds on a permanent record card, approxi- 
mating the uniform chromaticity circle 
described at length by Linksz,’ Farns- 
worth,” Newton," and MacAdam.” The test 
field, viewed at 75 cm, covers about 5°. 

The Commision Internationale de 
l'Eclairage coordinates of the ehromagraph 
primary colors have been measured at the 
National Bureau of Standards and are 
plotted on the chromaticity diagram in Fig 
1. The chromagraph is capable of producing 
and displaying all hues and saturations 
represented by the area enclosed within 
the six points, including “white” or neutra! 
at the center. The area covered by the 
Farnsworth-Munsell tests and the line on 
which the Nagel anomaloscope operates 
are also indicated, as in Lakowski’s dia- 
gram.'? 

Subjeets had already been checked for 
color-naming with the Holmgren wool sam- 
ples before beginning the chromagraph 
test. Then with one eye occluded, in a 
darkened room, they were asked to name 
the six or seven brightest colors as they 
were displayed in turn on the chromagraph 
screen. Subjeets with severe color defects 
failed to see certain reds and greens and 
incorrectly named some of the other colors, 
but this misnaming generally followed 
exactly the description of his color blind- 
ness given by Dalton'* and expanded by 
Judd.^ These exceptions for true dichre- 
mats permit what is green, yellow, and 
orange all to be called “yellow,” “orange,” 
or “amber.” The opposite colors, blue, pur- 
ple, and magenta, may legitimately be 
called “blue” by the dichromats, sinee 
theirs is basically a two-color world. 

Standard procedure with the chroma- 
graph requires starting with the screen 
showing white or neutral. The color control 
is then moved slowly and smoothly along a 
radius of increasing saturation until the 
subject can name the color he is seeing. At 


this exact point, the bulb is pressed to mark* 


this threshold on the record card, and tne 
color control is quickly brought back to 
neutral. The control handle is slowly moved 
toward another color, preferably in the 
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Normal Subjects (200 Eyes) 


Neutral Area: 


Sma!l, Symmetrical 


Holmgren Wools: Name and Match All 


H-R-R Plates: 


Recognize All 


Panel D-15: Arrange Correctly 


100-Hue Test: 


Few Small Errors 


Nagel Anomaloscope: Set on 42+2, Yellow 15 


Blue-Green Defect (29 Eyes) 


Neutral Area: 


Blue-Green Sector 


Holmgren Wools: Name and Match All or Most 


H-R-R Plates 
Panel D-15 
100-Hue Test 


Nagel Anomaloscope 


Prctan Deutan 


12 8 
5 13 
5 6 

19 


Inde'inite 


10 "Nermal" 


Blue-Green to Purplish-Red Defect (66 Eyes) 


Neutral Area: 


Blue-Green-Red Band 


Holmgren Wools: Name anc Match Most 


H-R-R Plates 
Panel D-15 
100-Hue Test 


Nagel Anomaioscope 


Protan 
36 


Deutan Indefimmte 
21 G 
25 ls 
10 c 
33 23 "No'mal" 


Red-Green-Yellow Defect (8 Eyes) 


Neutral Area: 


All Except Bright Blue 


Holmgren Wools: Name and Match Most, Slowly 


H-R-R Plates 
Panel D-15 
100-Hue Test 


Nagel Anomaloscope Ue 4 


Deutan Indefirite 


2 4 
3 d 


Protan 


4 “Normal” 





Fig 2.—Results of six kinds of color tests. Circles on left are to be considered as umiform 
chromaticity diacrams, with all saturated colors on periphery, decreasing gradually in 
saturation to 0 (white or neutral) at center. Neutral area, where subjects perceived no 
color, is dotted imeach case and represents average or typical sample of its type. Results 
of other tests are noted for comparison. H-R-R indicates Hardy-Rand-Rittler. 


opposite directior. and another threshold is 
marked. In this way the neutral area is 
carefully explored, with as many threshold 


markings as appear necessary or justi- 
fied. 


RESULTS 


Figure 2 represents a brief summa- 
ry of the results of the various color 
tests on subject- with severe defects. 
The chromagrams shown were se- 
lected as being representative of the 
types umder discussion; other test 
findings on these subjects are tabu- 
lated. 
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Figure 3 shows a panel D-1E test 
pattern for a red-green-deficient sub- 
ject. 

Figure 4 is a computerized average 
of nineteen 100-Hue test patterrs for 
subjects who appeared to be classified 
as "protanomalous" by at least ~hree 
of the conventional color tests, and 
Fig 5 shows the average test pa-tern 
for ten subjects appearing to be elas- 
sified as "deuteranomalous" by at 
least three of the conventional tests. 

Figure 6 is a composite of the ehro- 
maticity (saturation) thresholds for 35 
eyes that had been classified as ' pro- 


gw A sÅ PER A 
* “3 « "P. \ t à t - NS, / nm T 
- PC z% MOT ON he E -— ^ 44 
* UR MNT 5 ; xb RR N Aa. vae aiies "o ^ 
v WW» Ns LIT eat 
, E 


4 / 
To e. 


b T 


phe - 


tanopie" or "protanomalous" by at 
least three o? the conventional tests, 


and Fig 7 is a composite for 31 of the 


"deuteranomalous" type. The lines - 


representing the axes in these chro- 


magrams were drawn by eye in what 


seems to be the best fit in each case. 
While it varied considerably in width 
and location, all of these subjects in 
Fig 6 and 7 had a neutral band where 
they perceived no color extending 
from blue-green to purplish-red. The 
axis for the "deutans" appears to be 
rotated about 15? clockwise from that 
of the "protans." 

It is significant to note that no 
cases were found with defects limited 
to red, as compared to a great many 
with blue-green only or blue-green 
primarily. 

Only one eonfirmed tritanope was 
found and his test results, shown in 
Fig 8, are in sharp contrast to those 
found in subjects with red-green 
defects. This subject failed all of the 
H-R-R plates, saw no color in blue and 
yellow yarns, and made a fairly wide 
but consistent range of near-normal 
settings (35 te 45) on the Nagel anom- 
aloscope by matching the brightness 
of colorless half-fields. The panel D-15 
indicated tritanomaly, but the 100- 
Hue tests were strangely inconclusive 
and are not shown. 


COMMENT 


While the Holmgren wool test does 
not appear to be helpful in detecting 
the usual defects in color vision, it is 
completely reassuring in confirming a 
subject’s ability to name colors cor- 
rectly. Pokorny et al'* also found that, 
"Both normal and celor defective 
observers can and do use color names 
reliably." Only a few of the less satu- 
rated yarn colors are consistently mis- 
named by severely eolor-defective 
subjects, except for the tritanope. 
Since the Farnsworth-Munsell colors 
are not highly saturated, as are most 
of the wool samples, many of them are 
incorrectly named or considered color- 
less. When no celor is seen in them, 
the arrangement is by chance or in 
order of darkness or lightness (lumi- 
nosity), in spite of specific instruc- 
tions to arrange the buttons by color 
only. 

Opinions differ widely as to the 
importance of small errors in either 
the 100-Hue or the panel D-15 tests, as 
found also by Fishman,” Lakowski," 
and others. Repeated tests on the 
same subject suggest that many of the 
small errors are due to combinations 
of pure chance, carelessness, and per- 
sonality traits. In some cases the vari- 
ations from test to test in the same 
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Fig 3.—Panel D-15 scoring pattern for red-green defect. It would 
be difficult to judge from this test whether most crossings are 


more parallel to protan or deutan axis. 


Blue 





Reference 
Cap 


Fig 6.—Chromagrams for prota- 
nopes; composite of results of 
chromagraph tests on 35 eyes, 
each of which had neutral area 
extending from purplish-red to 
blue-green where they saw no 
color. | 


Fig 7.—Chromagrams for deuter- 
anopes; composite of results of 
chromagraph tests on 31 eyes, 
each showing neutral band ex- 
tending from  purplish-red to 
blue-green, but slightly rotated 
toward purple and green. 





subject are sufficient to change his 
classification from "protan" to "deu- 
tan" or vice versa, if one considers 
these small errors or these categories 
to be important. In many cases the 
panel D-15 scoring patterns are inde- 
terminate between “protan” and 
“deutan,” like the one in Fig 3. In 
most cases with the 100-Hue test, the 
error spikes in the scoring pattern, 
especially on the blue-purple side, are 
too widespread for easy interpreta- 
tion as either "protan" or "deutan." 
Error spikes on the yellow side are 
usually less widespread, but still with- 
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Fig 4.—The 100-Hue test for pro- Fig 5.—The 100-Hue test for deu- 
tanopes; computer-plotted aver- teranopes, 
age score pattern for 19 protan score pattern for ten deutan 


computer-plotted 


eyes. Axis appears to be rotated 
slightly clockwise from that of 
protans. 


Fig 8.—Panel D-15 test for tritanope. Most crossing er-ors are 
somewhat parallel to tritan axis. 


out any clear-cut distinction between 
the types. However, careful examina- 
tion and comparison of many test 
patterns will show that the poorly 
defined axis in "deuteranopia" is gen- 
erally somewhat rotated clockwise 
from that of the "protanopes," as con- 
firmed by Farnsworth,* Lakowski,"* 
and others. 

A considerable number of subjects 
declined taking the 100-Hue test 
because of the time involved or for 
other reasons, but it is believed that 
representative samples were ob- 
tained. 


The Nagel anomaloscope has for 
many years been considered bv inves- 
tigators, including Rubin and Walls,'* 
as the instrument of choice for evalu- 
ating red-green color defects. In mild 
anomalies, the Rayleigh equation, 
explained by Linksz, Pokorny,* and 
others, was often considered defini- 
tive, and less ambitous students 
might simply use the red-green read- 
ing with the yellow dial set for norma] 
observers. Neither of these numbers 
has great importance to the average 
clinician, and the situation becomes 
more puzzling in severe anomalies. 
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Fig 9.—Chromagram for tritanope. Large 
neutral area (dotted) shows discrimination 
only in red and green areas that were 
about 50% saturated. 


Linksz states plainly that, “it is ques- 
tionable if the quotient of anomaly is 
of any great biologic or clinical signif- 
icance." 

When the subject's luminosity func- 
tion for red is low, he will sometimes 
turn the red-green mixture to all red 
and then darken the yellow to make a 
match. This subject will readily admit 
he is not seeing either red, green, or 
probably yellow as a color, and is only 
matching brightness, as is confirmed 
by Pokorny,;* Krill and Fishman,‘ 
Linksz, and others, but traditionally 
he is immediately declared to be a 
"protanope." If the subject states that 
all red-green mixtures match normal 
yellow, he is declared to be a "deuter- 
anope,' even though he recognizes 
none of the colors. Again, this appears 
to be purely a brightness or luminosi- 
ty match. 

Elaborate refinements have been 
developed for the anomaloscope, and 
summarized by Linksz,; that involve 
bleaching with bright light, balancing 
with different yellow settings, and 
attempts at estimating the matching 
range. However, they require more 
skill, patience, and time than is usual- 
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ly available in an eye clinic and that is 
readily admitted by all who hare used 
them. In any case their clinical value is 
subject tə question. 

The relatively rare red-green-yel- 
low type of defect found with the 
chromagraph test has not been de- 
scribed in the literature, probably 
because there has been no practical 
test for identifying these subjects. In 
the scale of decreasing color percep- 
tion with normal visual acuity, this 
would appear to be the last phase 
before total cone achromasy, which is 
a rare entity. 

This tritanope had been declared 
“wiped out” (achromatic) with respect 
to color vision by a local practitioner, 
since he had failed all of the pseudo- 
isochromatic plates, including those 
meant for practice and those designed 
to show tritanomaly. The N agel anom- 
aloscope settings obviously are with- 
out known importance for a tritanope, 
but it might have been expected that 
both the H-R-R plates and the 100- 
Hue test would make the correct diag- 
nosis. 

This subject found all of the panel 

-15 buttons to be without perceptible 
color and therefore arranged them in 
order of increasing “lightness.” Since 
the 100-Hue buttons were also below 
his threshalds for color, they, too, may 
have been arranged partly in order of 
“lightness” or luminosity and partly 
by chance. 


CONCLUSIONS 


Variability in the results of the dif- 
ferent color tests demonstrates that 
caution should be exercised in assign- 
ing names to specific color defects. 
Even greater caution must be used in 
judging or predicting a person’s capa- 
bility in the use of colors solely from 
the results of a single test, especially 
one depending on pigment ealors, 
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variable illumination, or spectral lumi- 
nosity. 

In severe anomalies, such as those 
presently uncer consideration, lumi- 
nosity appears to be the major factor 
in classification with the anomalo- 
scope and sometimes with the Farns- 
worth-Munsell tests. In these cases, 
and perhaps many others, either the 
Rayleigh equation or the red-green 
dial reading has little meaning to the 
clinician. Belaboring the settings with 
bright-light adaptation or other 
means is of questionable value, since 
it destabilizes the adaptation level and 
attenuates cene sensitivity. 

Since most transpertation control 
systems use projected light signals, 
there could be some question as to 
whether color tests relying on dyes 
and pigments are appropriate for 
operators in these fields.2° 

It seems likely that when practical 
and safe limits are established, the 
intensity-hue-saturation system will 
become the base for color designation 
and performance standards, as it is 
beginning to be in the color television 
industry." Unquestionably it can con- 
tribute materially in clarifying the 
true nature of defective color vision in 
the eye clinic by making possible a 
simple expression for a specific color 
defect, such as “100% loss of sensitivi- 


ty te blue-green plus 50% loss to pur- — 


plish-red." 


Most of the 100-Kue tests were conducted by 
Deborah H. Young and programmed for comput- 
er scoring by Fred C. Chu, MD. The Commision 
Internationale de l'Eclairage color coordinates 
were measured by Eobert A. Glass, PhD, at the 
National Bureau of Standards laboratories and 
were eomputer-plotted by Douglas Reingold, MS, 
at the National Eye Institute. 
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è Electrophysiologic studies were per- 
formed on 17 patients with bilateral optic 
E nerve hypoplasia. Since most patients 

= were infants, the diffuse light visual- 
| .. evoked response was more helpful than 
|. the visual-evoked response obtained with 
.. pattern stimulation. In children over 1 year 
— of age, the amplitude with diffuse light 
stimulation correlated well with other clin- 
ical measurements used to assess visual 
function. Before 6 months of age, it corre- 
lated better with visual prognosis than did 
clinical analysis. Photopic and scotopic 
electroretinographic measurements were 
normal in all except two in whom the 
scotopic b wave was supernormal. 
(Arch Ophthalmol 1981;99:1028-1029) 


ptic nerve hypoplasia appears to be 
more common than was previously 
suspected and often occurs as an 
isolated finding without CNS prob- 
lems.'* These patients typically are 
seen early in life for evaluation of 
poor vision in bilateral cases or for 
evaluation of strabismus in monocular 
eases. Although older children and 
adults are able to cooperate for clinical 
testing, the visual acuity of infants is 
usually judged by the fixation test 
and other oculomotor signs. We evalu- 
ated the visual-evoked response as an 
adjunct to the clinical examination in 
assessing visual function and progno- 
sis in infants and small children. We 
report data on 17 patients. 


MATERIALS AND METHODS 


The 17 patients described in this study 
were referred to the pediatric ophthalmolo- 
gy and neuro-ophthalmology services at 
the University of Colorado for evaluation 
of visual function. They were seen between 
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.. Electrophysiologic Findings 
E in Bilateral Optie Nerve Hypoplasia 


April 1976 and March 1980 by one or both 
of us. There were 14 children and three 
adults. 

Each patient underwent a complete oph- 
thalmie examination, with particular at- 
tention being given to the afferent pupilla- 
ry response, muscle balance, fixation, nys- 
tagmus, following movements, and visually 
evoked saccades. Formal visual field evalu- 
ation was possible in the three adults. All 
children were examined by the pediatric 
department; the pediatric neurology ser- 
vice was consulted when appropriate. Each 
adult was examined by a staff neurolo- 
gist. 

The visual-evoked response, diffuse and 
pattern stimulation, and the electroretino- 
gram (ERG), photopic and scotopic mea- 
surements, were obtained on each patient. 
An electro-oculogram was obtained on two 
adults. 

The technique for recording the visual- 
evoked response has been described pre- 
viously.* The method used in this study had 
only a few minor differences. We used a 
diffuse light stimulus of 375,000 candle- 
power. The pattern stimulus was delivered 
by a television screen subtending 20? of 
visual angle at 1 m, vertically and horizon- 
tally, with checks of 1? on a side. The 
checks were alternated at the rate of 2/s to 
give a continuous but reversing display. 
The diffuse light (at 30 em) was also pulsed 
at 2/s. In each case, 64 stimuli were pro- 
cessed by an amplifier and signal averager. 
The band pass filters were set at 1 to 100 
Hz. The forehead was used as ground and 
linked ears as reference. ^ midline position 
5 em above the inion served as the active 
electrode. Amplification was 10°. The time 
base was 307.2 ms and impedance was less 
than 1,500 Q. 

The ERG was obtained by using the 
method described by Marmor” but with two 
exceptions. The diffusion of the stimulus to 
obtain a full-field stimulus was achieved 
using a small semiopaque white dome 
attached to the corneal electrode. The band 
pass filters were set at 1 to 100 Hz instead 
of 0.1 to 1,000 Hz. Patients' data were 
compared with data from normal volun- 
teers for our laboratory. The subjects for 
the normal data pool included 20 subjects 
under 1 year of age, 20 subjects between 
ages 1 and 2 years, and ten subjects 


between the ages of 2 and 10 years. There 
were 50 subjects aged 10 to 20 years. 


RESULTS 


There were ten male and seven 
female subjects; 11 were seen prior to 
2 years of age. Five had CNS anoma- 


lies; septo-optic dysplasia was present 


in three," bilateral posterior poren- 
cephaly with radiolucency of overly- 
ing gray and white matter in one, and 
cystic alobar holoprosencephaly in 
one. The latter patient had macular 
dysplasia. None of the others had ocu- 
lar anomalies. Pituitary dysfunction 
was present in one of the pztients 
with septo-optic dysplasia, and the 
patient with holoprosencephaly had 
biliary atresia. All were the produets 
of apparently normal pregnancies and 
uncomplicated deliveries. There was 
no history of quinine ingestion." None 
had a family history of diabetes." 
Patients and controls were placed in 
one of four clinical groups (Table). 
Group 1 was composed of normal 
volunteers who served as controls. 
Group 2 had two patients with "mild" 
disease. One was a 20-year-old woman 
referred for evaluation ef nystagmus; 
the other was a 24-year-old woman 
referred for mild visual loss. The first 
had a best corrected visual acuity of 
6/7.5 (20/25) OD and 6.9 (20/30) OS, 
binasal visual field defects, normal 
visual-evoked saccades, and subtle 
jerk nystagmus in one field cf gaze. 
The second had best corrected visual 
acuities of 6/9 (20/30) OU. Ocular 
motility was normal, but there were 
irregular inferior visual field defects. 
Both had normal color vision tested 
with the Hardy, Rand, and Rittler 
eolor plates. In both, the visual-evoked 
response was normal. s 
Seven patients were placed in group. 
3. They had "moderate" hypoplasia by 
ophthalmoscopy, poor fixation, nys- 
tagmus, and  infrequent  visualfy 
evoked saccades. They had decreased 
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Severe 
hypoplasia 


in all 


amplitude and increased latency on 
visual-evoked response testing. Only 
one patient was old enough to cooper- 
ate for visual acuity testing; she saw 
6/36 (20/120) OU and had general 
depression of the fields of vision. 

Eight patients were classified as 
group 4. They had notably hypoplastic 
nerves, random, slow, pursuit-speed 
eye movements without fixation, and 
no visually evoked saccades. Their 
visual-evoked responses had very low 
amplitudes and prolonged latencies. 

Four subjects had strabismus; all 
had asymmetric hypoplasia with de- 
viation of the more severely involved 
eye. Three had esotropia. 

The amplitude of the visual-evoked 
response was reduced in all patients in 
groups 3 and 4. There was a prolonged 
latency in all cases when amplitude 
was reduced, and it was most pro- 
longed in the severe cases. The 
increase in the patent period, howev- 
er, was relatively less than the reduc- 


* tion in amplitude. The wave shape also 


became broadened when amplitude 
was reduced. The mean amplitude of 
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Groups/No. of scopic xt i 
Subjects or Appearance Fixation Visually Evoked Visual-Evoked 
Patients of Discs . Pattern .. Saccades Resporse 
Stable, no Normal Normal 


nystagmus 
Good, no 
nystagmus 
Fleeting fixation 


hypoplasia in all; pendu- about half 
lar nystagmus normal, 
in all, 2 with latency 
slow move- increased 
ment 


(see group 4) 
Absent fixation 
in all, slow 
random eye 
movement 
with superim- 
posed inter- 

mittent fine 
jerks in clus- 
ters of 2 to 5 






























Normal Normal 








Amplitude 





















None Amplitude very 
low, latency 


prolonged 












the major positive deflection wi-h dif- 
fuse light stimulation was W uV 
(range, 8 to 14 uV) in the normal 
controls. The mean latency was M5 ms 
in normal subjects under 2 years of 
age and 125 ms for those over 2 years 
of age. 

The ERG was normal in 15 cases 
(amplitude, implicit time of phetopic 
and scotopic responses), but in two the 
amplitude was greater than the mean 
plus 2 SDs. For the 15 patients judged 
to be normal, the mean values for 
amplitude and latency were photepic a 
wave of 45 uV (range, 40 to 53 uV) and 
15 ms, photopic b wave of 85 uV 
(range, 78 to 90 uV) and 30 ms, scotop- 
ic (strong stimulus) a wave of 260 uV 
(range, 185 to 210 uV) and 20 ms, and 
the scotopic b wave of 275 uV (range, 
265 to 300 uV) and 45 ms. The super- 
normal scotopic b waves were 50@ and 
950 uV, respectively. 

Ten patients had repeated visual- 
evoked response examinations at in- 
tervals of four to 48 months (median, 
20 months). Five were in group 8 and 
five were in group 4. None showed a 
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change in the visual-evoked response 
in the follow-up period. 


*» 


COMMENT — — 

The older children and adults with 
optic nerve hypoplasia were usually 
able to cooperate for clinical testing, 
and their visual-evoked responses cor- 


related well with the clinical assess- _ 
ment of vision. That is, if a patient 


had good visual acuity, steady fixa- 
tion, frequent visually evoked sac- 
cades, and ne nystagmus the visual- 
evoked response was normal, or close 
to normal. Similarly, a patient with 
poor visual aeuity, unsteady fixation, 
no visually evoked saccades, and 
searching eye movements had a 
visual-evoked response with a sub- 
stantial reduction in amplitude. 
Therefore, 
visual-evoked response had no great 
prognostic value since clinical evalua- 
tion characterized the degree of hypo- 
plasia and concomitant visual loss ade- 
quately. However, we believe the 
visual-evoked response is very helpful 
in evaluating the visual prognosis in 
infants since it may document good 
visual function im advance of clinical 
signs that the child sees. We found a 
good visual-evoked response ampli- 
tude in three infants referred as prob- 
ably blind. All eventually were shown 
to have functional vision; 6/24 (20/80) 
to 6/120 (20/400). All had visual- 
evoked response amplitudes about 
one-half normal. 

The amplitude of the visual-evoked 
response correlates with visual prog- 
nosis better than a change in the 
latent interval. The waveform or 
shape correlates well with amplitude. 
It is as if the remaining optic nerve 
fibers, admittedly few in number, 
function normally? The ERG was 
normal in most as would be expected 
from the pathological cases studied.: 
The two cases with an increase in 
amplitude may represent evidence of 
the uninhibited centripital system 
operating in the absence of good cen- 
trifugal feedback * 
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Anterior Ischemic Optic Neuropathy 


V. Optic Dise Edema an Early Sign 


e Four unusual patients had bilateral 
anterior ischemic optic neuropathy 
(AION). In all four cases, AION developed 
in the first eye with the classic presenta- 
tion. The fellow eye had symptomless 
optic disc edema (ODE) with no subjec- 
tive or objective visual loss initially, but 
the classic AION clinical picture devel- 
oped later on. The findings indicate that 
symptomless ODE may precede the visual 
loss in AION and could constitute the 
earliest sign of this disease. Since ODE in 
AION is due to axoplasmic. flow stasis 
that, by itself, does not produce visual 
loss (this is produced by disruption of 
visual impulse transmission), this would 
suggest that mild optic nerve head 
ischemia interferes with axoplasmic flow 
without disrupting the visual impulse; 
however, more severe ischemia would 
disrupt both. Possible effects of various 
grades of acute optic nerve head ische- 
mia are discussed. — l 

(Arch Ophthalmol 1981;99:1030-1 040) 


[t is only very rarely that the clini- 
cian is fortunate enough to observe 
the evolution of a disease before it 
becomes symptomatic, since it is the 
onset of symptoms that normally 
brings the patient to a physician. 
Since the first systematic description 
of anterior ischemic optic neuropathy 
(AION) by Francois et al' in 1956, 
many detailed descriptions of the dis- 
ease have been recorded in the litera- 
ture, so that its early symptoms and 
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signs are well known. The presence of 
optic dise edema (ODE) and optic 
nerve-related visual field defects are 
the known classic initial signs of 
AION when a patient is seen soon 
after a sudden onset of visual loss. In 
the recent past, I had the opportunity 
to observe asymptomatic ODE in the 
second eye of four AION patients; the 
disease developed in two of them 
while they were under my observa- 
tion. I have since traced reports of 
cases in the literature of seven AION 
patients who had bilateral ODE at the 
first consultation, with acute visual 
loss of recent origin in one eye but a 
totally asymptomatic second eye*"; 
sudden visual loss indicative of AION 
later developed in the second eye. The 
findings indicated that symptomless 
ODE precedes the visual loss and may 
be the earliest sign of AION. 


' REPORT OF CASES 


Case 1.—A 66-year-old woman with no 
visual symptoms went to an optometrist 
for a routine eye checkup during the second 
week in January 1976. He discovered 
normal visual acuity and "retinal hemor- 
rhages" in the right eye. He referred her to 
à local ophthalmologist who told her on Jan 
23. 1916; that she had ODE in that eye. She 
was followed up by the ophthalmologist. 
She saw him again on March 12, 1976, 
because she felt she was "not seeing too 
well” in the right eye. At this visit, the 
ophthalmologist discovered that she had 
only light perception in that eye. She was 
then referred to this department, where 
the examining physician found a visual 
acuity of light perceptien in the right eye 
and 6/6 in the left eye. Intraocular pres- 
sure was 19 mm Hg in beth eyes. Both optic 
discs showed edema-—of massive degree in 
the right and of mild degree in the left eye, 
associated with retinal hemorrhages at the 
margin of the disc—these were much more 


severe in the right than in the left eye (Fig 
1). Visual fields could not be plotted in the 
right eye, but in the left eye they were 
normal except for an enlarged blind spo: 
(Fig 2 and 3). Because of the bilateral ODE, 
the patient was referred te the neurologr 
department of this hospital, where she was 
admitted for further investigation. In the 
systemie history, she had had high blood 
pressure for 12 to 14 years but it was 
controlled satisfactorily by medication; she 
had no history of diabetes, stroke, myocar- 
dial infarction, etc. A complete neurologic 
and medical workup, including hematologie 
and various laboratory studies, electroer- 
cephalography, brain scan, carotid angiog- 
raphy, pneumoencephalography, polyte- 
mography of the skull, CSF pressure and 
examination, chest x-ray film, orbital 
echography, ete, disclosed nothing abnor- 
mal, nor did the complete workup for co:- 
lagen vascular disease. Temporal artery 
biopsy showed no evidence of giant cell 
arteritis. She was seen on April 12, 1976, m 
our Ocular Vascular Clinic, where bilateral 
AION was diagnosed; prednisone therapy 
(100 mg/day) was started. The dosage was 
gradually tapered down after one weex. 
The course is summarized in Table 1. Sae 
had a recurrence of ODE in the left eye in 
August 1976 and November 1976; on both 
occasions she was given 60 mg cf predni- 
sone daily until the edema started to 
resolve; then the drug was tapered down 
gradually. Gradually, cataraets developed 
in both eyes. When last seen on Dec 11, 
1978, she could see 6/120 OD and 6/24 OS 
with right optic atrophy and left normal 
optic dise and visual field (and advanced 
cataracts in both eyes). She died suddenly 
on Feb 2, 1979, of retropharyngeal abscess 
and septic shock. 

Case 2.—A 57-year-old man with aduit- 
onset diabetes mellitus of 20 years’ dura- 
tion was being observed by the neurolezy 
department because of left pontine infarct 
in January 1976, which had recovered well. 
He had also had myocardial infarction. He 
attended. the neurology department “on 
June 2, 1976, with a one-week history of 
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Fig 1.—Optic dis edema (case 1), massive OD (left) and mild OS Fig 3.—Optic disc edema (case 1 
(right), on March 24, 1976. 


ate OS (right), on April 12, 1976. 
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Fig 2.—Visual fields (case 4, OS) with Goldmann perimeter. A, March 
24, 1976; B, May 7, 1976; C, Nov 29, 1976; D, Dec 20, 1976. 


Fig 4.—Fiuorescein engiograms. Arterio- 
venous phases (case 1) on April 16, 1976, 
show capillary dilation, microaneurysms, 
and fluorescein leak en optic disc, much 


more severe in right (left) than left (right) 
eye. 
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y 24, 1976; C, July 6, 1976; D, Oct 4, 1976. 


Fig 5.—Visual fields (case 1, OD) with Goldmann perimeter. A, May 3, 1976; B, Ma 





Fig 8.—Optic disc edema (case 2) moderate OD (left) and marked 


Fig 6.—Optic atrophy OD (left) and normal disc OS (right) on Oct 
OS (right) on June 10, 1976. 


4, 1976 (case 1). 


Fig 9.—Fluorescein angiograms. Late phases (case 2) on June 10, 1976, show optic disc 


Fig 7.—Marked optic disc edema OS on 
Nov 29, 1976 (case 1). staining OD (left) and OS (right). 
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(Fig 6, left) 
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blurred vision ir the left eye; it had started 
as a dark spot taat gradually enlarged to a 
point where he could not see through the 
left eye. @n examination, bilateral ODE 
was found | Fig Sand 9) and subsequently a 
detailed neurolegic and collagen vascular 
disease workup sas done. No abnormality 
was found. He was started by the neurolo- 


* gy department on prednisone therapy (60 


mg/day) becau= of a presumed diagnosis 
of demyelinating disease, on June 4, 1976. 
He was seer in our Ocular Vascular 
Clinie on June 10, 1976; visual status is 
summarized in Table 2. The IOP was 15 
mm Hg in both eves. It was believed that 
his history and »eular findings were typi- 
cally those of ABON in both eyes. On June 
20, the prednisone dosage was tapered 
down and stopped by the middle of Sep- 
tember. When seen at his next visit on Oet 
18, he had ro vis: al symptoms but did have 
mild ODE in thesright eye. When seen two 
weeks later, the edema had increased 
markedly in the upper half of the right 
disc; that ewe shewed an inferior nasal field 
defect (a classic 3eld defect in AION) with 
I-2e° (Fig 18, D). He was admitted to the 
hospital and preinisone therapy (60 mg/ 
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Massive ODE with hem 
(Fig 1, left) 


Massive ODE with hem 
(Fig 3, left) 


CF ODE subsiding with disc 
| pallor (Fig 4, left) 


ODE subsiding with pal- 


Pale disc and mild ODE 


Pale and flat disc 


Optic atrophy 






Optic atrophy 








Optic atrophy 


Optic atrophy 






Optic atrophy 


*CF indicates counting fingers; hem, hemorrha 
and fluorescein angiography): VA, visual acuity. 
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Unrecordable 













Unreccrdable 







Unrecordable 6/6 





Unreliable 





Inf alt defect 6/6 


(Fig 5, A) 


Inf alt defect 6 


6 

6 

Unchanged 6 

Inf alt defect, central 6 
Scotoma with V-4e 
(Fig 5, D) 

Inf alt defect, central 
Scotoma with V-4e 














Inf alt defect, central 
Scotoma with V-4e 


Inf alt defect, central 
Scotoma with V-4e 


Inf alt defect, central 
Scotoma with V-4e 


day orally) was started; the dose was 
reduced to 50 mg after two weeks, by which 
time the ODE had started to resolve. His 
therapy was gradually tapered off. H& had 
no further recurrence of AION. Whea last 
seen on July 20, 1979, he was doing very 
well, with no diabetic retinopathy ia the 
left eye, and enly a few microaneurysms in 
the macular region (seen since Sept 19, 
1977, without any appreciable progress). 
CASE 3.—A 52-year-old man was seen in 
our Ocular Vascular Clinic on Dec 15, 1978, 
because three days previously at abou“ 4 PM 
he had had sudden onset of blurred wision 
in the left lower temporal region c his 


field of vision. The blurring was proeres- 


sive and the blurred zone got progress vely 
darker. Bright light made the blu ring 
worse. There was no other associated! ocu- 
lar symptom. He had never had any oeular 
trouble before. In his systemic histor-, he 
had had a heart attack two years prev-ous- 
ly, was discovered to be a borderline dia- 
betic two or three years previously abut 
was not taking any medication), and had 
always been obese. 

Visual acuity, visual field defects, and 
optic dise changes are summarized in Table 
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6/6— 





6/6— 


Visual Fields 





Mild ODE with hem Normal with 
(Fig 1, right) enlarged . 
blind spot 

(Fig 2, A) 





Moderate ODE with Normal with 
hem (Fig 3, sight) enlarged 
blind spot 





Moderate ODE with Normal with 
hem (Fig 4, right) enlarged 
blind spot 







ODE resolving Blind spot 


ODE resolving 






Mild ODE with re- Slightly en- 
solving hem larged 
blind spot 


ODE resolving Normal 


(Fig 2, B) 


Normal 
Normal 
(Fig 6, right) 


Normal 
Normal 


/6 z 
5/24/76 6/120 Pale and flat disc See Fig 5, B 6/6 Normal Normal | 
7/6/18 6/120 Pale and flat disc Improved (Fig 5, C) /6 Normal Normal 
8/6/75 6/120 Optic atrophy Unchanged /6 Mild ODE Normal ma | 
9/3/75 6/120 Optic atrophy /6 
/6 


Marked ODE 
(Fig 7) 


Inferior nasal 
defect 

(Fig 2, C) 
Mild ODE Improving 


Resolving ODE Inferior de- 
fect with 
I-2e 
(Fig 2, D) 


Normal Normal 


ge; inf alt, inferior altitudinal; LP, light percecion; ODE, optic disc edema (confirmed by ophthalmoscopy 


3. The IOP was 18 mm Hg OD and 16 mm 
Hg OS at the first visit. The right eye was 
perfeetly normal. There was no evidence of 
diabetic retinopathy in either eye. He was 
observed without treatment. On Feb 12, 
1979, during a follew-up visit, routine oph- 
thalmoscopic examination of the right fun- 
dus disclosed moderate ODE involving 
mainly the upper half of the right dise (Fig 
15, left); this was confirmed on fluorescein 
angiography (Fig 15, right). On question- 
ing, the patient denied any visual distur- 
bance in the right eye. A critical visual 
field plotting to see if there was any subtle 
field defect showed no abnormality other 
than some enlargement of the blind spot 
inferotemporally on I-le only (Fig 16, A), 
which would have been missed on a routine 
examination. He was observed very closely 
for the right ODE by meticulous visual 
field plotting. Because of the permanent 
absolute inferior altitudinal hemianopia in 
the left eye (Fig 149, the patient was very 
apprehensive of the same thing developing 
in the right eye. He was a traveling sales- 
man, who always drove a car to earn his 
living; bilateral inferior altitudinal hemia- 
nopia would have crippled him profession- 
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Table 2.—Summary of Visual Acuity and Optic Disc 
and Visual Field Changes, Case 2* 







Right Eye 
——————.,)7M MO KK Ceo 
Optic Visual Optic Visual 
Disc Fields VA Disc Fields 
Moderate Enlarged 6/120 Marked ODE Central scoto- 
ODE with blind spot with hem (Fig ma, inferior 
fine hem (Fig 10, A) 8, right, and nasal defect 
(Fig 8, left, 9, right) (Fig 11, A) 
and 9, left) 
Resolving Improving 6/90 Less ODE with Central scoto- 
ODE (Fig 10, B) hem and pale ma, peripheral 
disc field full 


VA 
6/10/76 6/6 













































6/18/76 6/6 























(Fig 11, B) 
6/25/76 6/6 Resolving Improving 6/90 Pale disc, mild Saw l-4e, cen- 
ODE ODE, and few tral scotoma 


hem smaller, inferi- 
or nasal de- 
fect with |-4e 


6/90 Optic atrophy See Fig 11, C 














Normal 
(Fig 10, C) 
8/9/76 6/6 Normal Normal 6/90 Optic atrophy See Fig 11, C 
(Fig 12, left) 
10/18/76 6/6 Mild ODE Not record- 6/120 Optic atrophy See Fig 11, C 
ed 
Moderate Inferior nas- 
ODE al defect 
with l-2e 
(Fig 10, D) 
Normal 6/120 Optic atrophy 





7/19/76 6/6 Mild ODE 





























6/120 Optic atrophy See Fig 11, C 






11/1/76 6/6 

















11/19/76 6/6 Mild ODE of See Fig 11, C 
upper half 
of disc 
12/10/76 6/6 Almost nor- Normal 6/120 Optic atrophy See Fig 11, C 
mal 
1/4/77 6/6 Normal (Fig Normal 6/60 Optic atrophy See Fig 11, C 
12, right) 


7/20/79 6/6+ Normal Normal 6/60+ Optic atrophy 


*See abbreviations in Table 1. 




















See Fig 11, C 








Fig 10.—Visual fields (cas 2, OD) with 
Goldmann perimeter. A, June 10, 1976; B, 
June 18, 1976; C, July 19, 976; D. Nov 1, 
1976. 


ally. On Feb 23, 1979, when the right ODE 
was slightly greater than before but no 
visual symptoms or visual field defects had 
occurred, it was decided to -reat him orally 
with 60 mg of prednisore daily as an 
inpatient while the diabe-ic department 
treated his diabetes. On Merch 2, 1979, the 
ODE in the right eye was resolving, and 
tapering down of the precnisone therapy 
was started. On March 23, tne upper pole of 
the right disc showed mild edema. On April 
20, the right eye had mild ODE, with 
normal visual fields and acuity; the patient 
was taking 30 mg of predmisone Gaily. On 
the morning of May 6, 1°79, the patient 
woke to find complete loss of vision in the 
lower field of the right eye. The next 
morning the visual acuity was 6/6—1 OD 
with inferior nasal absolute defect (Fig 16, 
B); the optic dise showed massive edema 
involving the superior tem oral half of the 
dise with prominent fine vessels over it 
(Fig 17). He was admittec to the hospital 
and started on 100 mg of prednisone orally. 
During the first week, visual fields and 
acuity further deterioratec (Fig 15, C), but 
two days later they started to improwe 
(Table 3). Two weeks after the onset of 
visual loss in the right eye, the ODE was 
resolving and visual fieldszand acuity were 
improving; prednisone taerapy was ta- 


pered down. When last seen on March 3, 
4980, the patient was taking no medication 
for the eyes or diabetes, and he had bilat- 
eral optie atrophy involving the upper half 
of the dise (Fig 18), visual field defects 
involving the lower parts (Fig 14, D and 16, 
D), and a visual acuity of 6/6—2 OD and 
6/7.5 OS (6/6: binocularly) only on tipping 
his head down. Because of the visual field 
defects in the lower field, he is unable to 
drive his car and even finds it hard to walk 
on uneven ground or climb steps. He is also 
severely photophobic. 

Case 4.—A 62-year-old woman was seen 
in our @cular Vascular Clinic on June 25, 
1979, complaining that she woke in the 
morning one week previously to find a film 
over the lower field of vision of her right 
eye. On June 20, the size of the film had 
increased slightly, but after that it 
remained stationary. Medical history indi- 
cated no cardiovascular disorders except 
for eclampsia in 1945, — 

On examination, the visual acuity in both 
eyes was 6/6—. The IOP was 17 mm Hg OD 
and 15 mm Hg 668. She had bilateral con- 
genital central nuclear lens opacities. The 
left fundus was normal. The right optic 
disc showed swelling of the upper half of 
the dise witha few splinter hemorrhages at 
the margins (Fig 19, left). The rest of the 
fundus was normal. On plotting the visual 
fields with a Goldmann perimeter, she had 
an absolute inferonasal quadrantic field 
defect with the berder passing through the 
fixation point (Fig 19, right). 

Systemic hematologic and cardiovascular 
workups showed no abnormalities. She was 
given a short, intensive treatment with 
prednisone, starting with 80 mg daily and 
tapering off completely by the last week of 
August 1979, when the right optic dise was 
pale im the upper part and showed no 
edema. The visual fields in that eye showed 
no appreciable-change from the first visit. 
She was next seen on Sept 10, 1979, for a 
routine checkup and was taking no medica- 
tion at this time. Visual acuity OU was 
6/6—. The right optic disc and visual fields 
had not ehanged from the previous visit. A 
routine ophthalmoscopie examination of 
the left eye showed ODE and splinter 
hemorrhage in the upper half of the disc 
(Fig 20), which had been perfectly normal 
on the previous visit 21 days earlier. On 
questioning, the patient had no visual 
Symptoms whatsoever in the left eye, and 
meticuleus perimetry disclosed no visual 
field defect even with I-le other than a 
slightly enlarged blind spot. She was given 
60 mg of prednisone daily. After two weeks 
the ODE slowly started to resolve and 
prednisene therapy was reduced to 40 mg 
daily a week later. On Oct 26, 1979, the dise 
showed no edema, and there was slight 
pallor of its nasal part; the patient had just 
stopped her therapy. All through her week- 
ly follow-up during the involvement of the 
left eye, she showed no meaningful visual 
field, defect except for a transient, small, 
superior, arcuate type of defect to I-2e and 
a small superonasal step to I-4e on Sept 24, 
1979; hewever, the defects could not be 
detected at the next and subsequent week- 
ly visits. The las: follow-up visit was on 
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Table 3.—Summary of Visual Feuity and Optic Disc and Visual Changes, Case 3* 

















Right Eye -eft Eye 
(MEN C ECCE E A a 
Optic Visual Optic Visual 
Dates VA Disc Fields VA Disc Fields 










12/15/78 6/4.5 Normal E»5rmal ODE most 
marked in up- 
per nasal part 


(Fig 13) 
ODE most 


marked in up- 
per nasai part 


ODE most 
marked in up- 
per nasai part 





Inf alt defect 
(Fig 14, A) 




















12/22/73 6/4.5 Normal Normal Inf alt defect 











12/29/73 6/4.5 n»rmal Central scotoma 
with inf alt de- 


fect (Fig 14, B) 


Central scotoma 
with inf alt de- 
fect 


Normal 















1/11/79 6/4.5 





Normal Mermal 6/60 Upper half pale 
and mild ede- 
ma, lower half 


ODE 































1/29/79 6/4.5 Normal ermal Upper half Central scotoma 
atrophic, low- with inf alt de- 
er half mild fect 

ODE 
















2/12/79 6/4.5 Upper half Upper half Central scotoma 
ODE (Fig atrophic, low- with inf alt de- 
15) er half mid fect 
ODE 











2/19/78 6/45 Upper half Nermal (Fig Upper haif Inf alt defect 















ODE 16, A) atrophic, low- without central 
er half ? taint scotoma 
ODE (Fig 14, C) 
























2/23/78 6/4.5 ODE more Narmal 6/30 Upper haif Inf alt defect 
marked atrophic, low- without central 
er half ncrmal scotoma 
3/2/79 6/4.5 ODE resolv- Normal Upper haif Inf alt defect 
ing atrophic, low- without central 











er half narmal Scotoma 












3/23/78 6/4.5 Mild ODE of 


upper half 


Ne=mal Inf alt defect 
without central 


scotoma 


Upper half 
atrophie, tow- 
er half normal 

















4/20/7€ 6/4.5 Mild ODE of 


upper half 


N=-mal 6/21 Inf alt defect 
without central 


scotoma 


Upper half 
atrophic, tow- 
er half normal 































5/7/79  6/6— Upper half Ir*»rior nas- 6/9— Upper half Inf alt defect 
massive al defect atrophic, ow- without central 
ODE, low- ig 16, B) er half no«mal Scotoma 
er half (Fig 14, D) 
mild ODE 


(Fig 17) 
Upper half 












5/14/79 6/12 Inv alt defect Upper half Inf alt defect 







massive ig 16, C) atrophic, iow- without central 
ODE, low- er half normal scotoma 
er half 






mild ODE 





















5/18/79 6/9+ ODE less, Inwerior nas- Upper hal Inf alt defect 
with mild = defect atrophic, low- without central 
pallor in er half normal scotoma 
upper half 

















5/21/79 6/7.5 ODE resolv- In* Nasal de- Upper halt Inf alt defect 
ing, pallor ‘ect atrophic, low- without central 
in upper er half normal scotoma 











half 
































6/19/79 6/6— Upper half Imcroved Upper half Inf alt defect 
atrophic, Fig 16, D) atrophic, low- without central 
lower half er half normal scotoma 
normal 

3/3/80 6/6— Upper half Urdhanged 6/75 Upper half Inf alt defect 
atrophic, atrophic, lew- without central 
lower half er half normal scotoma 
normal (Fig 18, richt) 

(Fig 18, 


left) 


*See abbreviations in Table 1. 
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\ Fig 11.—Visual fields (case 2, OS) with Goldmann 
perimeter. A, June 10, 1976; B, June 18, 1976; C, July 
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Fig 13.—Optic disc edema (case 3, OS) on 


Fig 12.—Optic atrophy OS on Aug 9, 1976 (left), and normal optic disc OD on Jan 4, 1977 
Dec 15, 1976. 


(right) (case 2). 
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Fig 14.— Visual fields (case 3, OS) with Goldmann perimeter. A, Dec 15, 
1978; B, Dec 29, 1978; C, Feb 19, 1979; D, May 7. 1979. 


Fig 15.—Fundus photo 
AY (case 3, OD) show ed 


graph (left) and fluorescein angiogram 
ema of upper half of disc 


during late phase (right) 
on Feb 12, 1979. 
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Fig 16.—Visual fields (case 3, OD) with Goldmann perimeter. A, Feb 19, 1979; 
B, May 7, 1979; C, May 14, 1979; D, June 19, 1979. 


Fig 17.—Massive edema (case 3, OD) of Fig 18.—Optic atrophy (case 3) of upper half of disc on Aug 30, 1979, OD (left) and OS 


upper part of disc on May 7, 1979. (right). 
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April 8, 1980, when she had visual acuity of 
6/6 in both eyes, with normal visual fields 
with I-2e on Goldmann perimeter in the 
left eve, permanent absolute inferonasal 
quadrantic defeet in the right eye, and 
right aptic dise pallor; the left dise showed 
questionable nasal pallor. Her only visual 
complaint was photophobia, a common fea- 
ture of  AION, particularly bilateral 
AION. 


COMMENT 


All four patients had a typical clini- 
cal picture of AION, with no doubt 
about its diagnosis. The first two 
patients also had symptomless ODE in 
the other eye at the time of their first 
consultation, and it developed in the 
third and fourth patients while they 
were under observation later. During 
the early stages of ODE, the eyes had 
no demonstrable visual field defect 
(other than am enlarged blind spot) on 
careful perimetry, and the patients 
had no visual symptoms. However, at 
some later stage the classic AION 
visual field defects did develop in 
these eyes, indieating that the ODE 
seen earlier was, in fact, a part of the 
AION syndrome. It is interesting to 
note that, in ease 1, ODE was noticed 
in the first eye (right eye) on a routine 
ophthalmic examination, with no vi- 
sual symptoms, about two months 
before the onset of sudden and severe 
permanent visual loss. In case 3, fluo- 
rescein angiographic examination at 
the patient's first visit only three days 
after the onset of visual loss in the 
first eye clearly showed a pattern of 
long-standing ODE in that eye; in the 
patients second eye, the interval 
between the appearance of ODE and 
loss of vision was three months. Thus, 
these cases clearly demonstrate a very 
important sign—symptomless optic 
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Fig 19.—Edema of upper half of 
disc (left), and visual fields 
(right), on June 25, 1979 (case 4, 
OD). 
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Fig 20.—Optic disc edema (case 4, CS) on 
Sept 10, 1979. 


disc edema may precede the visual loss 
in AION—maybe by months. This is 
further substantiated by the seven 
AION patients described in the litera- 
ture^? who are similar to cases 1 and 2 
in that the patients were first seen 
with established AION with ODE and 
visual loss in one eye and a completely 
asymptomatie ODE in the second eye 
that progressed to sudden visual loss 
after three days (one case), two 
weeks (one case)? two to six months 
(four cases), and "at a later date" (one 
case).' Although all these 11 patients 
had a visual field defect develop at 
some stage during follow-up, :t is 
quite possible that, in some eases, 
ODE may resolve spontaneously with- 
out developing into overt AION. Thus, 
in the differential diagnosis of symp- 
tomless ODE seen in the elderly and 
diabetic middle-aged persons, AION 
must be borne in mind as a strong 
possibility if intracranial, orbital, and 
ocular causes and hematologic and 
systemic diseases are ruled out. 
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PATHOGENESIS 


Available evidence strongly sug- 
gests that many causes that produce 
ODE do so by producing axoplasmic 
flow stasis in the optic nerve head." 
Ischemia is a known cause of axaplas- 
mic flow stasis, which has been dem- 
onstrated experimentally in AION.’ 
In any consideration ef the effect of 
ischemia on the neural tissue, it is 
vital to appreciate that ischemic 
effeets do not follow an “all or none" 
law, ie, different grades of ischemia 
have different effects, and different 
components of the neural tissues have 
different susceptibility to ischemic 
damage. For example, in our studies"? 
of the effects of graduated ischemia 
on the retina, we found that mitochon- 
dria were most susceptible, with 
microtubules, endoplasmic reticulum, 
and cytoplasm less so in descending 
order; nuclei are the least susceptible 
of all. Among the retinal cells, san- 
glion cells are more Susceptible than 
bipolar cells, with Müller cells and 
astrocytes least susceptible. Similarly, 
differences in the susceptibility to 
ischemie damage of different types of 
neurones in the brain have been 
reported." 

It recently has been demonstrated 
that ODE associated with raised 
intracranial pressure is a manifesta- 
tion of axoplasmie flow stasis."' Kt is 
well established that this type of ODE 
is not accompanied by any detectable 
visual dysfunetion. This is because 
axoplasmie flow itself is not concerned 
with the tramsmission of a visual 
impulse.'? In light of this fact, it would 
seem that, in eyes with AION and 
ODE without visual loss (as reported 
in this article), mild ischemia is not 
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severe enough to interfere with the 
transmission of a visual impulse along 
the axon, but is sufficient to produce 
an axoplasmic flow stasis. This would 
suggest that axoplasmic flow is far 
more sensitive to ischemia than is the 
impulse conduction along the axon. If 
the ischemia is more severe than that, 
it could disrupt not only the axoplas- 
mic flow but also the impulse trans- 
mission, as is the case in AION with 
visual loss. 

It may be appropriate at this stage 
to consider briefly the possible effects 
of different grades of acute ischemia 
on the nerve fibers in the optic nerve 
head in order to have a better under- 
standing of the evolution of changes 
in AION. There is no definite experi- 
mental information available on the 
subjeet. One can only speculate from 
clinical information gathered from 
about 300 patients with AION, inves- 
tigated systematically, and a majority 
of them followed up prospectively in 
our Ocular Vascular Clinic. For de- 
scriptive purposes let us divide acute 
ischemia into four grades and consid- 
er the possible effects of each grade 
separately. 


Grade 1 (Mild Ischemia) 


This produces axoplasmic flow sta- 
sis without any interference with 
visual impulse transmission. Possibly, 
this could be the mechanism for the 
symptomless ODE seen in the second 
eyes of the patients described herein. 
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Grade 2 (Moderate Ischemia) 
This intereferes with both the axo- 
plasmic flow and visual impulse trans- 
mission. Available evidence suggests 
that this category of ischemic change 
seems to pass through two stages. 
Reversible Stage.— During this stage, 
the axons are still in a reversible 
phase of ischemic damage and, if 
ischemia is relieved, the axon recov- 
ers. This speculation is based on the 
fact that, in some eyes with a well- 


established picture of AION, the disc 


and visual fields recover considera- 
bly. 

Irreversible Stage.—At this stage the 
axon has undergone irreversible is- 
chemic damage and the eye is left 
with a permanent optic atrophy and 
visual field defects; this is the case 
ultimately in the majority of eyes. 


Grade 3 (Marked Ischemia) 


In this group the ischemie damage 
is so severe from the start that the 
axon suffers immediate irreversible 
ischemic damage. No treatment or 
any other measure is going to help it 
recover function. After about two 
months, the eye has permanent optie 
atrophy and visual field defeets. 


Grade 4 (Severe Ischemia) 


This seems to occur most commonly 
in patients with AION due to tempo- 
ral arteritis in whom the anterior part 
of the optic nerve suffers a massive 
infaretion'??* with death not only of 
axons but also of glial tissue and even, 
to some extent, of blood vessels. The 
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loss of glial tissue in eyes leads to 


optic dise cupping." z 

The swollen axons in the optic nerve 
head lying in a restricted space, sur- 
rounded by unyielding structures, pro- 
duce secondary vascular changes; this 
produces dilated capillaries, micro- 
aneurysms, hemorrhages, and accu, 
mulation of extracellular fluid.’ All of 
these changes along with the swollen 
axons would further embarrass the 
already poor circulation in the optie 
nerve head. Since the visual loss in 
AION frequently develops during the 
night, as in cerebral stroke, and the 
patient notices it on waking in the 
morning, arterial hypotension during 
sleep (well documented in patients 
with cardiovascular disorders) acts 
like the last straw to break the camel’s 
back by reducing the perfusion pres- 
sure in the optic nerve head vessels 
and producing severe ischemia and 
visual loss. | 

Recurrence of AION in the same 
eye is denied by Smith” but was seen 
in eases 1 and 2 of this series and in a 
number of other cases in our clinic; 
however, it is very uncommon com- 
pared with the common occurrence of 
AION in the second eye of the same 
patient." 
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Effect of Blunt Trauma on the Corneal Endothelium 


J. Geoffrey Slingsby, MD, S. Lance Forstot, MD 


* Specular microscopy of central cor- 
neal endothelium was performed on 26 
patients with a history of blunt uniocular 
trauma with hyphema. Compared with the 
uninjured fellow eye, the injured eye had a 
mean decrease in endothelial cell density 
(ECD) of 6.4%. In 12 patients with angle 
recession, the decrease in ECD was 
12.296, compared with 14 patients without 
angle recession with a decrease in ECD of 
1.296. In five patients with greater than 
180° of angle recession, the mean 
decrease in ECD was 21.2%. No signifi- 
cant decrease in ECD was noted to be 
associated with size of hyphema, iridodi- 
alysis, vitreoretinal abnormalities, or tran- 
siently increased intraocular pressure. 

(Arch Ophthalmol 1981;99:1041-1 043) 


t is well known that the corneal 
endothelium is altered by both 

operative and nonoperative trauma. 
The effects of a variety of surgical 
procedures on corneal endothelial cell 
density (ECD) have been described in 
several studies.'* In addition, intraoc- 
ular inflammation; elevated intraoc- 
ular pressure, and intracameral and 
topical epinephrine therapy have 
been incriminated in producing endo- 
thelial cell damage. 

Cibis* and Maloney” and their co- 
Workers have-deseribed clinical, micro- 
scopic, and photomicrographic evi- 
dence of endothelial cell alteration in 
direct contusion injuries to the cornea 
that result in corneal endothelial rings. 
Bourne and Kaufman' have suggested 
that blunt trauma may result in loss of 
endothelial cells. This loss of cells is 
followed by the enlargement and slid- 
ing of the remaining cells, resulting in 
a decrease in central cell density." 

The specular microscope has 
emerged as a valuable tool in studying 
the corneal endothelium in vitro.'? 
Recent modifications have made it a 
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convenient and accurate me hod to 
determine changing cell dersity in 
aging, operative trauma, and inflam- 
mation in vivo.'! 

The purpose of this articl= is to 
report the effect of blunt oculer trau- 
ma on the central corneal ETD by 
comparing the traumatized eye with a 
normal contralateral eye. 


SUBJECTS AND METHOD 


Patient selection began with a camputer 
search for hospital records on all patients 
admitted $o the University of Colorado 
Health Sciences Center, Denver, simee 1968 
with the diagnosis of traumatic hyphema. 
Specific selection criteria included 11) his- 
tory of blunt ocular trauma without corneal 
or scleral laceration or perforatiom (2) no 
history of operative intervention or clot 
removal, cataract extraction, gi ucoma 
procedures, or an intraocular preeedure 
prior to or after the episode of trauma; (3) 
no history of prolonged inflamma.ion or 
elevated IOP requiring topical app cation 
of medicatien; (4) normal fellow eye, ie, no 
history of trauma, surgery, or ad®anced 
medical or ocular disease; (5) childrea coop- 
erative enough to obtain adequate specular 
photomicrographs. After a revi w of 
charts, 59 patients fulfilled these e iteria. 
Of these 59 patients, 26 were availasle for 
examination. Twenty male and six emale 
subjects were examined in the age rænge of 
8 to 62 years (mean age, 25.5 years Time 
elapsed since injury was two month to 12 
years (mean time, 3.5 years). All petients 
had been hospitalized and treatec with 
bed rest and bilateral eye patching. 

Clinical examination at the time of the 
present study included best corrected 
visual acuity, refraction, slitlamp exzmina- 
tion, applanation tonometry, gonioscopy, 
and dilated fundus examination. Ssecial 
attention was given to a detailed cerneal 
examination. The clinical specular micro- 
Scope was used to obtain multiple Photo- 
graphs of the central corneal endothelium 
of both the injured eye and the normal 
fellow eye of each patient. The ECD for 
each eye was obtained by the recently 
described method of Schutten and Sehultz'? 
in which a minimum of three photog-aphs 
for each eye were projected using z flat- 
field photographic enlarger onto a sheet of 
high-quality 259; cotton-fiber white c3ckle 
paper. At least 20 cells were outlinec and 
the figure carefully eut out with à “azor 
blade knife. The resultant irregular figure 
was weighed to 0.0001 g and compared>with 
a known control that consisted of the 


weight of a projected photograph to a 
hemocytometer grid obtained with the 
specular microscope. A minimum of 60 cells 
from each eye were counted. All counts 
were done without the knowledge of which 
eye was the injured eye. The percent dif- 
ference in ECD was caleulated comparing 
the injured eye with the uninjured fellow 
eye. This information was analyzed statis- 
tically by the Student’s paired ft test. 


RESULTS 


The data on the 26 patients exam- 
ined have been summarized in Table 1. 
Four patients had a history of greater 
than 50% hyphema on admission. 
Three of these patients had total 
hyphemas. Twenty patients had less 
than 50% hyphema, and in two 
patients the percent hyphema was not 
recorded. Twelve of the 26 patients 
(46%) had various degrees of angle 
recession on gonioscopic examination. 
An iridodialysis was present in five 
patients. Of the three patients who 
had corneal edema on initial examina- 
tion, one (case 7) had notable Desce- 
met's striae. Or subsequent examina- 
tion, all patierts had clear corneas 
without evidence of guttatae. Five 
patients had transient elevations of 
IOP greater than 24 mm Hg. Two of 
these patients (cases 11 and 22) had 
received a short course of carbonic 
anhydrase inhibitor (acetazolamide) 
for systemic effect. None of these 
patients received antiglaucoma medi- 
cations topically. All patients had 
normal IOP on follow-up examination. 
Seven patients had vitreoretinal ab- 
normalities thet included vitreous 
hemorrhage (fire patients), retinal 
hemorrhage (two patients), and reti- 
nal edema (two patients); one patient 
was noted to have a macular hole. Two 
patients had uniocular lens changes 
that were attributable to the trauma. 

Of the 52 eyes examined, the mean 
ECD for the iniured eye was 2,852 
cells per square millimeter, from the 
control uninjured eye. This differ- 
ence was statistically significant 
(P « .05). 

The ECD of patients was studied 
in relationship *o various complica- 
tions to see if these might indicate 


Blunt Trauma—Slingsby & Forstot 1041 














| 
m 
Gn c ote 


TN ee 7 Y 


Y,» 


$ 


et atin 2k a TTE 


R 
b 
i^ 
k 





Endothelial Cell 
Density, 
Cells/sq mm 
MM 


Case/Age, Injured Uninjured 
Eye Eye Difference 


*Highest intraocular pressure (mm Hg) 
t(t) indicates total hyphema. 


Hyphema Degree of 


————— Angle 


>50% <50% Recession  lridodialysis 


Unknown 





Table 2.—Comparison of Complications of Trauma 


Mean Endothelial Cell 
Density, Cells/sq mm 


No. of Injured 
Eye Eye 


Complication Patients 


Hyphema 
>50% 


Angle recession 
Present 


None 
180? 


more significant trauma to the endo- 
thelium. The study groups included 
the amount of hyphema, angle reces- 
sion, the amount of angle recession, 
presence of iridodialysis, vitreoretinal 
abnormality, and transiently elevated 


IOP. 
In the group with greater than 50% 
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Uninjured 96 
Decrease 


2,736 3,117 
2,949 2,936 
2,521 3,297 





hyphema (four patients), the mean 
ECD decrease was 9.5% (Table 2). The 
group with less than 50% hyphema (20 
patients) had a decrease in ECD of 6%. 
Neither of the values from these 
groups proved to be statistically sig- 
nificant. 

In the group with gonioscopically 


hing ed TTF d "EET "NE rs 


Corneal 
Edema >24* 


Vitreo- 
IOP retinal 
Abnormality Cataract 


proved angle recession (12 pa-ients), 
the mean ECD decrease was 12.2% 
(Table 2). This was statistically signif- 
icant (P < .05). In those patients with- 
out angle recession (14 patients), the 
mean decrease in ECD was 1.2%, 
which was not statistically signifi- 
cant. 

In further dividing the angle reces- 
sion group, it was found that five 
patients with greater than 180° of 
angle recession had a mean ECD 
decrease of 21.2% (Table 2). This was 
statistically significant (P — .05). In 
those with less than 180? of angle 
recession (seven patients), the mean 
decrease in ECD was 3.2%, which was 
not significant. 

Patients with iridodialysis, vitreo- 
retinal abnormality, and increased 
IOP were not found to have statisti- 
cally significant endothelial cell loss 


(Table 2). 


COMMENT . 


Laule et al have shown that there 
was no significant difference in the 
ECD between the right and left eye in 
a series of patients (aged 3 to, 8& 
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years) witaeut ocular disease.” Laing 
et al, in studying a group of normal 
patients (azed 20 to 80 years), showed 
no significant difference in ECD in 
the younger age groups." In this 
study we have shown a small but 
statistically significant (P < .05) re- 
duction in ECD in eyes sustaining 
blunt ocular trauma without hyphema 
when compared with the normal con- 
tralateral eye. 

In evaluating the endothelial cell 
loss in indi-idual patients, there was a 
large variability in the percentage of 
cells lost. An attempt was made to 
separate these patients with larger 
amounts of cell loss from those with 
little or no less. The series was sepa- 
rated and analyzed by percent hyphe- 
ma, presence of angle recession, and 
degrees of angle recession. In evaluat- 
ing the conditions of patients with 
greater then 50% hyphema, it was 
found that there was a higher percent- 
age differenee in ECD although the 
results wer» not statistically signifi- 
cant. This may have been due to the 
small number of patients with greater 
than 50% hrphema. Since it has been 
shown that arger hyphemas are asso- 
ciated with more ocular complica- 
tions,'* an extensive study is needed to 
evaluate further the endothelium in 
patients wit» larger hyphemas. 

It has beea shown that the combina- 
tion of blooc in the anterior chamber 
and increased IOP can result in stro- 
mal staining and possible damage to 
endothelial fanction.'* Two patients in 
this study kad total hyphemas with 
transiently elevated IOPs (cases 11 
and 22). Both had a relatively large 
loss of enccthelial cells; however, 
neither had evidence of corneal blood 
staining. The third patient with a 
total hyphema (case 3) did not have 
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elevated IOP and also showed no dif- 
ference in ECD between eyes. Wheth- 
er the presence of blood in the anteri- 
or chamber without elevated IOP 
causes damage to the endotzlium is 
not known. From our data we cannot 
conclude whether the endothelium is 
damaged by increased IOPs done, by 
blood in the anterior chamber, or by 
the combination of both. 

Contusion angle deformity er angle 
recession has been described 5 occur- 
ring after serious blunt trauma to the 
eye. Thorkilgaard and Mæstrup” 
have shown the incidence of contusion 
angle deformity to be around 45% 
after blunt trauma with hyphema. 
This agrees with our finding -f angle 
recession in 46% of our patier s. Con- 
tusion angle changes have been 
incriminated as the cause for a type of 
uniocular chronic secondary zlauco- 
ma.” Patients found to have traumat- 
ic angle recession with glaucoma were 
excluded from our study due to the 
uncertainty as to what effect =hronic 
elevation of the IOP has on the *orneal 
endothelium. However, 12 patients in 
the present study had goniosccpically 
proved angle recession withow- glau- 
coma and their conditions wer= evalu- 
ated as a separate group. A signifi- 
cant (P — .05) decrease in the ECD 
was found in these eyes. In axdition, 
conditions of those patiente with 
greater than 180? of angle reeession 
were evaluated and there was an even 
higher percentage of endothel-al cells 
lost. The amount of trauma nezded to 
produce angle recession in inc»widual 
eyes is not known. However, one^would 
presume that those eyes witk angle 
recession, and especially those with 
greater than 180? of recessior have 
sustained more trauma than those in 
which angle recession is not present. 
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Our data weuid support the theory that 
it is the degree of initial trauma that 
affects the ECD and not the presence of 
blood in theanterior chamber. 

Due to the small number of patients 
with other findings such as elevated 
IOP, cataract, iridodialysis, and 
vitreoretinal abnormality, statistical- 
ly significant results could not be 
obtained. It was interesting to note 
that the patient with the largest per- 
cent decrease in ECD (case 7) had the 
presence of “marked corneal edema 
with Descemet’s striae” on initial 
admission. Ke had less than 50% 
hyphema and the IOP on admission 


and on follow-up examination was 


never greater than 18 mm Hg. His 
eorneal edema was probably from an 
acute decompensation of the corneal 
endothelium resulting from the contu- 
sion injury. Subsequently, he was 
found to have greater than 50% loss of 
endothelial density but maintained a 
clear cornea, 20/20 vision, and no 
obvious ocular sequela. 

This study represents a select group 
of patients who sustained blunt unioc- 
ular trauma with hyphema. The selec- 
tion criteria were necessarily strict to 
reduce the number of variables that 
have been shown to damage the cor- 
neal endothelium.''*^ From our data 
we conclude taat blunt trauma may 
produce a significant reduction in cor- 
neal ECD. The amount of this reduc- 
tion probably relates to the degree of 
initial contusion. However, increased 
IOP, the amount of anterior chamber 
hemorrhage, and intraocular inflam- 
mation may also contribute to loss of 
endothelial cells in some patients. 
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Nosematosis of the Cornea 


Case Report, Including Electron Microscopic Studies 


Michael Pinnolis, MD; Peter R. Egbert, MD; Ramon L. Font, MD; Frank C. Winter, MD 


€ A 26-year-old woman underwent enu- 
cleation of a blind, painful eye because of 
a perforated corneal ulcer. Histopatholog- 
ic examination of the eye disclosed an 
acute, necrotizing keratitis surrounding 
myriad small (2.5 to 3 x 4.5 to 5 m), oval, 
faintly visible structures. Under polarized 
light, they were partially birefringent and 
stained intensely positive with the acid- 
fast technique. The organisms were 
located mainly within the cytoplasm of 
histiocytes in the deep corneal lamellae. 
They were interpreted as a protozoa of the 
genus Nosema. The diagnosis was con- 
firmed by electron microscopic studies. 
The distinguishing features between No- 
sema species and Encephalitozoon are 
discussed. To our knowledge, this is the 
second documented case of corneal 
nosematosis. 

(Arch Ophthalmol 1981;99:1044-1 047) 


Tre genus Nosema includes several 

protozoan species that commonly 
cause infections in both vertebrates 
and invertebrates. Well-known exam- 
ples include N bombycis, which causes 
pebrine disease of silkworms, N apis, 
which causes disease in honeybees, 
and N cuniculi, which is endemic, 
though subclinical, in many species of 
laboratory animals. Infections caused 
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by Nosema sp have been rarely 
reported in human beings, however. 
Of the several cases in the literature, 
only three are well-documented cases 
of human infection caused by Nosema. 
We report an additional case of 
human nosematosis that is to our 
knowledge the second documented 
case with corneal involvement. 


REPORT OF A CASE 


A 26-year-old woman from a desert 
farming community in Botswana, Africa, 
was examined because of a painful left eye; 
there was no apparent history of trauma. 
Her condition had been present for four 
months before she sought treatment at the 
Princess Marina Hospital in Gaborone, 
Botswana. Ophthalmologic examination 
showed a completely normal right eye. The 
left eye had no light perception. The con- 
junctiva was considerably inflamed. A cen- 
tral, perforated corneal ulcer with a 
marked keratouveitis and a hyphema were 
present. The patient was treated with topi- 
eal chloramphenicol, hydrocortisone, and 
atropine. The eye remained painful and it 
was enucleated two weeks later. 

Microscopic examination showed a per- 
forated central corneal ulcer with incarcer- 
ation of the iris (Fig 1). Adjacent to the 
area of perforation, the corneal lamellae 
were markedly necrotic and infiltrated 
with neutrophils and mononuclear cells. 
Scattered ill-defined epithelioid granulo- 
mas were present throughout the corneal 
stroma centrally. At one edge of the perfo- 
ration, there were several multinucleated, 
foreign body-type giant cells surrounding 
portions of Descemet’s membrane (Fig 2). 
Hematoxylin-eosin (HE) staining of sec- 
tions revealed numerous faintly visible, 
small, oval organisms surrounded by a 
clear halo and located mainly in the cyto- 
plasm of histiocytes (Fig 3, top). The orga- 
nisms were stained poorly with PAS. They 
were refractile when examined with a 





phase-contrast microscope. Under polar- 
ized light, some of the organisms were 
clearly visible and demonstrated a bire- 
fringent rod-like structure that probably 
represented the polar filament (Fig 3, bot- 
tom). The organisms stained vividly with 
the acid-fast technique (Fig 4) and mea- 
sured approximately 2.5 to 3 um in width 
and 4.5 to 5 um in length. These organisms 
were oval, uniform in size, and were 
located just anterior to the plane of Desce- 
met's membrane at one edge of the corneal 
perforation. Grocott's methenamine silver 
(GMS) clearly demonstrated the orga- 
nisms, some of which displayed a polar 
granule (Fig 5, top). Many of the orga- 
nisms appeared in clusters within the cyto- 
plasm of the histiocytes, whereas others 
appeared as free extracellular structures 
(Fig 5, bottom). The iris and ciliary body 
demonstrated a severe, chronic, nongranu- 
lomatous uveitis, but no organisms were 
identified. The pesterior segment of the 
eye was normal. 

Electron microscopic studies were per- 
formed from the paraffin-embedded, for- 
maldehyde-fixed globe using a technique 
described elsewhere.' The organisms were 
surrounded by an electron-lucent capsule 
that ranged in thickness from 158 to 184 
nm. The organisms also had a characteris- 
tic polar filament with 11 to 18 tubular coils 
(Fig 6). Most organisms showed a single 
nucleus. However, fine details of the 
nuclear characteristics could not be ob- 
tained owing to the limitations in fixation. 
No phagocytic vacuole was observed sur- 
rounding the organisms within the cyto- 
plasms of histiocytes. The ultrastructural 
characteristics favor the diagnosis of Nose- 
ma. The exact species could not be deter- 
mined from the material available for 
study. 


COMMENT 


Nosema is a genus of a parasitic 
protozoan of the class Cnidosporidia 
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Fig 1 —Perforated central corneal ulcer with incarceration of iris 
is present. Organisms are concentrated mainly within necrotic 


| deep corneal lamellae (within square) (AFIP Neg 79-13394; 
^ A hematoxylin-easin. x 15) 
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Fig 2.—A- edge of corneal perforation, there is granulomatous 
reaction with multinucleated giant cell adjacent to Descemet's 


membrane (arrow) (AFIP Neg 79--3341: hematoxylin-eosin, 
x 100). 
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Fig 3.—Necrotic corneal stroma shows many histiocytes, some of 
which contain ill-defined, oval-shaped structures surrounded by 


/ dear halo (circles) (AFIP Neg 79-11872; hematoxylin-eosin, Fig 4.—Too, Necrotic corneal lamellae show myriad elongated to 

| X 1,000). Bottom, Under polarized light, some organisms are oval orgamisms, some of which are grouped in clusters within 
clearly outlined (arrowhead). Rod-like structure oriented longitu- histiocytes (AFIP Neg 79-13398; acid fest, x 400). Bottom, Under 
dinally (arrows) is readily visible 


in some organisms (AFIP Neg higher magnification, oval 
79-11875; polarized light, x 1,000). 


-shaped organisms exhibit paracentral- 
ly placed aucleus (AFIP Neg 79-13342- acid fast, x 1,200). 
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Fig 5.—Top, Within necrotic collagenous lamellae, several oval- 
shaped organisms, some showing well-defined granule (arrow), +» 
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and order Microsporidia. There is dis- 
agreement over the correct taxonomy 
of the organism, and in some classifi- 
cations it is placed in the class of 
Sporozoa. Nosema has been used 
interchangeably in the literature with 
the Encephalitozoon. There has been 
some controversy over whether these 
do indeed represent separate genera 
and over which genus contains the 
mammalian microsporidia.’ Cali stud- 
ied ultrastructurally the morphology 
of three different species of Nosema 
and found that N cuniculi may indeed 
be more properly classified as E cun i- 
culi. 

The diagnosis of nosematosis in the 
case being reported is based on sev- 
eral morphologie features. First, the 
size of the organisms, which ranged 
from 2.5 to 3 um in width and 4.5 to 5 
um in length, is more in favor of 
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x 1,200). 


Nosema. Encephalitozoon measures 
approximately 1 um in length. Second, 
the absence of a phagocytic vacuole 
surrounding the organism within the 
host cell (histiocyte) is also more con- 
sistent with Nosema than with En- 
cephalitozoon. Third, the coils of tubu- 
lar filaments range from 11 to 13, 
which is characteristic of Nosema, 
Encephalitozoon has only four to Six 
coils (Ann Cali, MD, personal commu- 
nication, June 1979). 

Nosema is known to be a parasite of 
both invertebrates and vertebrates. 
The spore is the infective form of the 
organism, and the route of entry is 
either directly into a wound or 
through the gastrointestinal tract. It 
is not known how these spores are 
transmitted from host to host. The 
structure and staining characteristics 
of the genera Nosema and E ncephali- 


Fig 6.—Pear-shaped intracellular 
polar filament showin 
surrounds protozoa. 


are present. (AFIP Neg 79-11866; Grocott's methenamine silver, 
x 1,000). Bottom, Some organisms appear as single extracellular 
structures (arrows) or in clusters (circle) within cytoplasm of 
histiocytes. Notice clear halo separating cell wall from body of 
organisms (AFIP Neg 79-11871; Brown and Bree 


n, x1,575). 








organism displaying coiled 


g 11 tubular coils. Thick electron-lucent wall 
No nuclei are discernible in this plane of 
section ( X 19,000). Inset, High-power light microscopic view of 
organisms, some of which are crescent shaped and disclose 
slightly concave border (AFIP Neg 79-13343; acid fast, 


tozoon have also been well descr:bed.** 
One usually encounters difficulty in 
identifying this organism in tissue 
sections because it may be confused 
with Toxoplasma gondii or Leishman- 
ia. In addition, since the organism 
stains extremely faintly with HE and 
weakly with PAS, it may be easily 
overlooked with the use of these con- 
ventional stains. The acid-fast and 
GMS stains, however, demonstrate 
the organism quite vividly. Electron 
microscopy is often valuable in estab- 
lishing a definite diagnosis. 

Several examples of human infec- 
tion with Nosema have been reported, 
but some of these are not well docu- 
mented. Wolf and Cowen’ reported a 
case of a granulomatous meningoen- 
cephalitis with an associated granulo- 
matous chorioretinitis. Postmortem 
examination of sections of the brain 
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and retina showed that these tissues 
were extensively infected with a pro- 
tozean. The description and staining 
characieristies of the organisms ob- 
served in tissue seetions were consis- 
tent with Nosema, however, no une- 
quivocal diagnosis could be estab- 
lished. Matsubayshi et al’ described a 
J-year-old boy with meningitis. 
Spores of Nosema organisms were 
recovered from both the spinal fluid 
and urine of this child and then were 
grown in tissue culture using labora- 
tory animals. Recovery of Nosema 
organisms after several passages 
through living animals confirmed the 
diagnosis. Margileth and co-workers: 
described a 4-month-old infant who 
had diarrhea, malabsorption syn- 
drome, and thymic alymphoplasia. 
Postmortem examination of the in- 
fant shewed pulmonary pneumocyto- 
sis and disseminated nosematosis. 
Nosema organisms were present in 
multiple organs and the diagnosis was 
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Application of eleetron mieroscopy to histopatho- 
logic diagnosis. Trans Am Acad Ophthalmol 
Otolaryngo! 1972:76:101-107. 

2. Petri M: Studies on Nosema cuniculi. Acta 
Pathol Microbiol Scand, suppl 204, 1969, pp 1-91. 

3. Shadduck JA, Pakes SP: Encephalitozoono- 
Sis (nosematosis) and toxoplasmosis. Am J Pathol 
1971;64:657-674. 

4. Cali A: Morphogenesis in the genus Nosema, 
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quium on Insect Pathology, with the Society of 
Invertebrate Pathology. College Park, Md, Society 
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confirmed by electron microscopy. 
Ashton and Wirasinha* described 
an ll-year-old boy who underwent a 
penetrating keratoplasty for a corneal 
ulcer. The histopathologic features of 
the keratoplasty specimen were simi- 
lar to those observed in our case. The 
stroma was invaded by multiple orga- 
nisms that were identified as be- 
longing to the genus Nosema. The 
organisms measured 1.5 x 3.5 um, 
were refractile and located amterior to 
Descemet's membrane, and had stain- 
ing characteristics similar to those 
observed in other well-documented 
cases of Nosema infections. The cor- 
nea also showed areas of necrosis and 
multinucleated giant cells surround- 
ing portions of Descemet's membrane. 
The case reported by Marcus and asso- 
ciates* is not entirely convincing. The 
patient was a 58-year-old man who 
had disseminated pancreatic adeno- 
carcinoma. On postmortem examina- 
tion, structures resembling Nosema 
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spores were found in many of the 
tumor cells; however, the material has 
been reviewed by several members of 
the staff in the Department of Infec- 
tious Diseases at the Armed Forces 
Institute of Pathology, all of whom 
believe the structures probably repre- 
sent an artifact rather than a true 
infection caused by Nosema sp (Daniel 
Connor, MD, personal communication, 
May 1979). 

Animal studies have also demon- 
strated other associated ocular 
changes that may be caused by Nose- 
ma organisms. They include cataracts 
in rabbits as well as cataracts and a 
necrotizing vasculitis resembling 
lyarteritis nodosa involving the long 
ciliary vessels in blue foxes. 
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Update of Ocular Reticulum Cell Sarcoma 
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e Reticulum cell sarcoma involving the 
vitreous and the brainstem occurred in a 
45-year-old man. He initially was seen 
with diplopia from a partial left-sided third 
cranial nerve palsy, which is rare. Later, a 
typical uveitis developed in the right eye. 
An initial diagnosis of brainstem glioma, 
based primarily on the computed tomog- 
raphic scan findings and clinical history, 
was ultimately proved erroneous when the 
correct diagnosis was shown by the 
results of a cytologic examination of a 
vitreous aspirate. Excellent visual re- 
sponse to a moderately high oral dose of 
steroids occurred, which has not been 
usual in other reported cases. Definitive 
cobalt (gamma) radiation therapy (6,000 
rad to the brainstem and 4,000 rad to the 
vitreous) has produced a one-year remis- 
sion at this time. 

(Arch Ophthalmol 1981;99:1048-1052) 


here have been fewer than 50 cases 

of intraocular reticulum cell sarco- 
ma (RCS) described in the medical 
literature. Although most cases have 
been reported in the last 15 years, 
indicating that the disease may have 
been present in the past but not 
detected, it is a rare eye disease.’ 
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Most cases of ocular RCS were 
believed to be steroid resistant, and 
most of them were seen as a posterior 
uveitis when the eye was the first 
body part involved. We believe this 
case is rare, in that the patient's dis- 
ease was highly sensitive to high-dose 
oral steroids and that the patient's 
initial complaint was diplopia second- 
ary to a partial third cranial nerve 
palsy. 

REPORT OF A CASE 


A 45-year-old man was seen at the Eye 
Clinic in the National Naval Medical Cen- 
ter (NNMC) in June 1978, complaining of 
the sudden onset of diplopia. Physical 
examination showed a visual acuity of 20/ 
20 bilaterally and a pupil-sparing partial 
left-sided third nerve palsy involving pri- 
marily the left superior rectus muscle. 
Results of a edrophonium chloride (Tensi- 
lon) test were negative. Findings from the 
general neurologic examination were nor- 
mal, as was an electromyogram of a hand 
muscle after repetitive nerve stimulation. 
One month later, the patient had a slightly 
dilated left pupil and mild left-sided ptosis. 
The patient complained of dysphagia and 
was found to have a leftward deviation of 
the palate and a slightly decreased gag 
reflex on the left side. His visual acuity 
remained 20/20 (6/6) in both eyes. He was 
admitted to the hospital for further evalu- 
ation. Results of routine biood studies, CSF 
chemistries, and bacteriologic, fungal, and 
cytologic studies were normal. Findings of 
ear, nose, and throat evaluation, including 
basilar skull views and audiometry, were 
normal. | 

A computed tomographic (CT) scan with 
contrast media showed a lesion in the left 
cerebral peduncle at the level of the mid- 
brain (Fig 1). 

Results of a metastatic series were 
normal. He was seen in consultation by the 
Neurosurgery Department, who believed 


the brainstem lesion was most likely a 
glioma and not surgically approachable. 
The patient was given 6,000 rad of cobalt 
(gamma) irradiation in 30 treatments to 
the brainstem lesion and dischargec from 
the hospital on a regimen of phenytoin 
sodium and dexamethasone orally for pro- 
phylaetie purposes. By September 1978, he 
had become asymptomatic, except for 
diplopia only in left upward gaze from 
residual paresis of the left superior rectus 
muscle. Results of a repeated CT scan 
taken at this time showed the brainstem 
lesion to be replaced by an area of nonen- 
hancing radiodensity (Fig 2). 

On Nov 22, 1978, the patient noticed 
mildly deereased vision and "floaters" in 
the right eye. He reported to the NNMC 
Eye Clinic and was found to have vitreous 





Fig 1.—Computed tomographic’ scan 
showing radiodense lesion (arrowhead) in 
left cerebral peduncle at level of midbrain 
taken before radiation therapy of brain, 
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cells (3+) in that eye, with a visual acuity 
of 20/25 (6/7.5). The findings of the 
remainder of the eye examination were 
normal. À diagnosis of vitritis of the right 
eye of unknown cause was made. On Jan 
2A, 1979, the patient noticed a sudden and 
further sharp decrease in visual acuity of 
20/100 (6/30). Cells (4+) and moderate 
* flare were noted in the vitreous, but the 
fundus could be easily seen and was found 
to be normal. 

Results of routine laboratory tests 
including complete bleod cell (CBC) count, 
ESR, and viral and fungal serologic titers 
were normal. An enzyme-linked immuno- 
sorbent assay Toxocara titer was initially 


d 


reported as 1:64, but a repeated test also 
was negative. A diagnosis of RCS was 
suggested. The patient was referred to the 
Oncology Service, where an evaluation 





Fig 2.—Computed temographic scan 
showing radiodense lesion (arrowhead) in 
left cerebral peduncle at level of midbrain 
taken before radiation tnerapy of brain. 
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Fig 3.—Left and right, Cells from vitreous as 
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including bone marrow aspiration and gal- 

lium scan showed no evidence of lympho- 

ma. 

The patient received prednisene, 80 mg/ 
day orally. By March 1979, his visual acuity 
had improved to 20/25 (6/7.5), but vitreous 
cells (4+) remained. The steroid therapy 
was tapered slowly, and when it reached 40 
mg/day in April 1979, his visual acuity 
suddenly decreased to 20/400 (6/120). The 
prednisone dosage was increased to 80 
mg/day, and in less than one month, the 
visual acuity in his affected eye improved 
to 20/25 (6/7.5). The prednisone dosage 
was again tapered, and as it reached 50 
mg/day, his visual acuity fell to 20/300 
(6/90). Vitreous cells (4+) and moderate 
flare persisted, but the retina was entirely 
normal. The left eye remained uninvolved. 
He was admitted to the hospital, where a 
diagnostic pars plana vitrectomy was per- 
formed on June 14, 1979, with vitrectomy 
apparatus (Ocutome). 

Findings of cytologic studies of the 
vitreous aspirate using a. Papanicolaou 
stain after collection of the cells on a 
membrane filter showed the presence of 
neoplastic mononuclear cells con'irmed by 
Lorenz Zimmerman, MD, of the Armed 
Forces Institute of Pathology as RCS 
(Fig 3). 

On the fourth postoperative day, several 
yellow-white, punctate, nonelevated reti- 
nal lesions were observed in the posterior 
pole of the right eye (Fig 4). These lesions 
grew in size and number, and it was 
believed these were perhaps caused by 
invasion of the retina by the RCS. From 
July to September 1979, four thousand rad 
of cobalt (gamma) radiation administered 
in 20 treatments was given to the right eye 
with appropriate shielding of the lens. 
Since completion of the radiation therapy, 
visual acuity has remained 20/30 (5/9) or 
better. The lesions in the retina have disap- 
peared, leaving a tigroid appearance to the 
fundus (Fig 5). Cells and flare completely 
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disappeared from the vitreous. The left eye 


remains perfectly normal. Results of 
repeated CT scans, neurologic examina- 
tion, bone scans, and ether routine studies 
have not shown any abnormalities. 


COMMENT 


Reticulum cell sarcoma only recent- 
ly has been classified as a separate 
entity. The term "reticulosarkom" 
was first proposed by the French 
pathologist Oberling in 1928, followed 
by use of the similar term "retothel- 
sarkom" by the German pathologist 
Roulet in 1980.5 This is interpreted as 
RCS in the English literature. Intraor- 
bital RCS kas been commonly re- 
ported in the literature, but intraocu- 
lar cases hawe been scant. Probably 
the first reported case in the English 
literature was in 1922 by Hart- 
shorne.^ He described a case of pri- 
mary  chereidal lymphosarcoma. 
MeGavic?* reported a case of lympho- 
sarcoma of the iris in an eye that was 
enucleated in 1943. Ceoper and Riker,’ 
in 1955, described a case of oeular 
infiltration with RCS most likely sec- 
ondary to metastatic disease. In 1961, 
Beasley” reported a case of lympho- 
sarcoma of the choroid. Since these 
early descriptions, ocular RCS has 
been reported by numerous au- 
thors. !-11-13-18.20-27 
In the fewer than 50 reported ocular 
RCS cases, there has been no notable 
preponderance of either sex, although 
the male to female ratio in RCS intra- 
cranial tumers is 2:15" It can be 
unilateral or bilateral. No patients 
were younger than 40 years at the 
time of ocular RCS diagnosis (in cases 
reported in the last 20 years). There- 
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pirate demonstrating prominent round or ova! nuclei 
with chromatin arranged in coarse, evenly distributed granules. Right, Typical outpouching or bleb 


3 of nucleus (arrowhead) (modified Papanicolaou: left, x 1,800; right, x 2,300). 
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Fig 4.—Yellow-white punctate lesions in 
right macular area before radiation thera- 
py to the eye. These were not present until 
after diagnostic vitrectomy was per- 
formed. 


fore, this is considered to be a tumor 
of middle age. There has been no 
racial preponderance in this dis- 
eage.!=11-13-27 

The most common form of RCS is 
systemic disease, but an autopsy 
study showed that one sixth of the 
cases originated in the CNS.* It is 
interesting that in patients with pri- 
mary RCS of the CNS, extracranial 
involvement is unusual^'*?* Ocular 
and CNS RCS frequently are seen 
concomitantly 1119-18-16. 12h Appen’ 
offered three hypotheses for the ori- 
gin of simultaneous RCS in these two 
structures. He suggested that there 
could be a primary ocular tumor with 
secondary cerebral metastasis, or a 
primary cerebral tumor with retinal 
metastasis, or separate primary foci 
of tumor. Also, the tumor can be a 
systemic one that has metastasized to 
the eye.'® Vogel et al* believed it was 
possible for RCSs to arise primarily in 
the eye but believed many cases of 
ocular RCS were secondary to gener- 
alized lymphoma or caused by multi- 
centricity. In our case, the patient had 
eye and brain involvement with 
tumor. Sinee we only have histologic 
evidence of the eye neoplasm, we can 
only presume the lesion in the brain is 
the same. It could be possible to have 
two different histologic tumor types 
in these two locations. Kennerdell et 
al’ reported a case of primary RCS of 
the brain with associated uveitis that 
proved histopathologically to be only 
an inflammatory response in the eye 
without evidence of tumor cells. This 
indicates that one cannot assume the 
histopathologie condition is malignant 
tissue in all foci detected clinieally. 

Reticulum cell sarcoma or histiocyt- 
ie sarcoma is a large-cell malignant 
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Fig 5.—Left, Photograph shows right posterior pole area with absence of retinal lesions 





and a tigroid appearance after radiation therapy. Right, Photograph shows normal left 


posterior pole area. 


lymphoma of unknown cause and with 
an unknown cell of origin. It has been 
suggested that the tumor cells are 
derived from B lymphocytes, while 
others believed the source is reticulum 
cells from the reticuloendothelial sys- 
tem in which the preponderant line of 
differentiation is toward reticular 
connective tissue.” In the past, 
lymphomas of the CNS have been 
termed “RCS” or “microglioma.” Mi- 
croglioma was used when tumors were 
shown to become impregnated with 
silver carbonate stain, and RCS was 
applied to those tumors that did not 
take up this stain. There is general 
agreement that the two arise from a 
common ancestry. However, it is theo- 
rized by some that the two tumors are 
identical? When a tumor in the CNS, 
composed preponderantly of micro- 
glial cells, is focal, it is termed a 
“microglioma,” and when it is diffuse 
or multicentric, it is called “microglio- 
matosis."'^ 

The term “RCS” is a holdover from 
the Rappaport classifieation of lym- 
phoma. Currently, the term “RCS- 
microglioma” is the accepted termi- 
nology of some authorities.'*^ Most 
physicians simply prefer "RCS." How- 
ever, Nevins et al" suggest that all 
cells of the reticuloendothelial system 
originate from a primitive mesoblast, 
which, in the CNS, is further differen- 
tiated into a perivaseular reticulum 
cell, then into microglial elements. 
They believe the same stem cell is 
responsible for the formation of 
somatie reticuloendothelial elements. 
Some believe that all malignant lym- 
phomas, including Hodgkin's disease 
and the lymphoid leukemias, repre- 
sent manifestations of the same dis- 
ease. This is the rationale given for a 


variable tumor pattern found in a 
single patient? Follicular lymphoid 
tissue does not exist in the eyeball or 
within the orbit, but reticulum cells 
are normally seen in the retina and 
choroid.;* This would imply that a 
primary RCS could arise within the 
globe. 

A viral cause has been postulated 
for lymphomas and leukemias in 
humans, but has never been proved. 
The Rous sarcoma virus injected into 
fowls and the polyoma virus inocu- 
lated into Syrian hamsters have pro- 
duced brain neoplasms histologically 
similar to RCS. On this basis, it is 
suggested that a virus may likewise 
be the cause of human RCS.'? 

In patients with ocular RCS and foci 
in the CNS or systemic involvement, 
ocular symptoms are often the ürst to 
appear.*''? Rosenbaum et al^ noted 
that in 38 cases of ocular RCS, eye 
symptoms preceded brain symptoms 
by an average of 20.6 months. Some- 
times eye symptoms are not the first 
clinieal indication of this tumor. When 
eye disease appears in conjunction 
with the systemie form of RCS, cho- 
roidal involvement usually occurs. 
When ocular disease is associated with 
CNS RCS, tumor cells are frequently 
found in the sensory retina, v:treous, 
and between the choroid and retinal 
pigment epithelium.''^* The orbit is 
occasionally involved when there is 
systemic dissemination of RCS, pro- 
ducing proptosis, periorbital swelling, 
ecchymosis of the eyelids, and pain.* 

The preponderant initial eye symp- 
tom that has been seen in the reported 
ease of RCS with intraocular involve- 
ment is blurred or decreased visual 
acuity. 12138-2027 This was the chief 
complaint in all but three cases. In two 
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of these cases, floaters were the pri- 
mary symptom; in the third, photo- 
phobia was present first." In most 
cases, he patients’ conditions were 
initially diagnosed as uveitis, which 
was almost always the posterior vari- 
ety sometimes accompanied by anteri- 
or uveitis. This was bilateral in about 
50% of -he cases.'? In one study of five 
cases, patients were treated from five 
months to five years for uveitis before 
diagnosis." One patient had a blind 
painfuleye by the time he was seen by 
an ophtaalmologist.** Other initial eye 
complaints described have been pain 
and redness.*^*?*^' [t is important to 
understand, however, that character- 
istically there is blurring of vision 
without any pain or redness." Eye 
signs ir association with ocular RCS 
have been protean. In two cases, there 
eventually was muscle imbalance with 
diplopia**'* In our case, the initial 
symptom of disease was diplopia sec- 
ondary o a partial third nerve palsy. 
This is the first such clinical case of 
RCS to »ur knowledge. 

Glaucema and rubeosis iridis have 
been seen in several cases along with 
associated symptoms of corneal ede- 
ma and disc cupping.**'?*^ One 
author even suggests the mnemonic 
"GUN syndrome,” indicating glauco- 
ma, uveitis, and neurologic signs as 
characteristic of combined ocular and 
CNS ROS. Retinal lesions have 
included yellow, white, or yellow- 
white small to large and patchy 
lesions that appear flat or slightly 
raised loeated diffusely or focally in 
the fundus.*'' Shapire et al? reported 
a large whitish-yellow 4-diopter ele- 
vated macular mass in one case of 
ocular RCS. A greenish or gray-green 
swelling of the retina with fluffy out- 
lines has been described.'*^ Hemor- 
rhagic necrosis, exudative retinal de- 
tachments, dot and flame retinal 
hemorrhages, diffuse retinitis, focal 
retinal or chorioretimal lesions, vit- 
reous hemorrhages, and disc edema 
have all been described in cases of 
ocular RCS.*-' 

The histopathologic features of RCS 
are characteristic. It is identified by 
medium to large pleomorphic cells 
with polyhedral or ameboid outlines 
and scanty cytoplasm. The prominent 
nuclei are round or owal, often with 
small indentions or a bleb present at 
the margin. These nuclei are usually 
eceentric and multiple with distinct 
outpouchings or occasional finger-like 

rotrusions present. The chromatin 
within the nucleus is arranged in 
eoarse, evenly distributed granules. 
Mitotic figures are occasionally 
seen 5510241517 This pattern is easi- 
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ly discernible in the vitreous aspirate 
of our patient (Fig 3). In the retina 
and CNS tissue, the cells are typically 
arranged around blood vessels, where 
they are surrounded by reticulum 
fibers. In the uvea the configuration is 
different, in that the tumor cells form 
placoid masses of densely packed cells. 
The neoplastic cells tend to infiltrate 
the tissue diffusely, not showing any 
signs of cohesiveness.'' ^ 

Electron mieroscopy showed intra- 
nuclear inclusions and cytoplasmic 
crystalloids. Pseudopodal cytoplasmic 
extensions and cytosomes with auto- 
phagic vacuoles are occasionally seen, 
which indicate the histiocytic nature 
of the cells.'^ 

The histopathologic findings almost 
always involve the retina, with the 
choroid involved less often.” There 
have been cases shown microscopically 
to involve only the vitreous.'?*'*^* In 
our case, the vitreous was the only 
part of the eye involved clinically until 
after vitrectomy, when the small yel- 
low intraretinal lesions appeared, 
which we presumed to be RCS (Fig 4). 
It is diffeult to understand how, in 
these few cases, the vitreous alone can 
be involved, since reticulum cells (his- 
tiocytes) are not normally found in the 
vitreous. 

Definitive diagnosis of RCS must 
be done by biopsy or aspiration of 
certain body fluids followed by cyto- 
logic examination. This can be from 
the lymph nodes, liver, bone marrow, 
CSF, or v:treous.*? Often craniotomy 
is used as a means of obtaining tis- 
sue. When a patient older than 40 
years has a nonresolving uveitis with 
normal uveitis laboratory val- 
ues, a vitreous aspiration is indi- 
cated.^ 55 This operation is not 
without risks, however, and should be 
used only when there is a good chance 
of improving vision or as a means of 
making a definitive diagnosis after all 
noninvasive techniques have failed. 
The case reported herein is tae sev- 
enth reported in which the initial 
diagnosis was made by vitreous aspi- 
ration.!':9- 3.15.20 i 

The differential diagnosis of ocular 
RCS incluces everything that can pro- 
duce a uveitis or retinal and choroidal 
infiltrative lesions similar to those 
mentioned previously. Some entities 
that should be considered are Toxo- 
plasma, Candida, cytomegalovirus, 
metastatic carcinoma, retinoblastoma, 
leukemic infiltrates, and diffuse mela- 
noma or hemangioma.**9122* Blind 
painful eyes or those with high intra- 
ocular pressures also must be consid- 
ered candidates for having RCS2*** 

Since ocular RCS commonly mani- 
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fests itself as a nonspecifie uveitis, 
steroids are often given initially in 
topical, subcenjunctival, subtenon, or 
oral forms. There have been several 
cases reported in the literature of a 
temporary mild improvement in vi- 
sual acuity efter steroid use.**'^'*? 
Klingele and Hogan” reported a case 
in which the visual acuity improved 
temporarily to 20/25 (6/7.5) after sub- 
tenon injections of triamcinolone ace- 
tonide, but after several months, they 
became ineffective. In our patient, the 
visual acuity improved to the 20/20 
(6/6) to 20/30-(6/9) range from 20/100 
(6/30) and 20/400 (6/120) on two suc- 
cessive occasions with high-dose oral 
prednisone. Each time the steroid lev- 
el was decreased to 40 or 50 mg/day, 
the visual acuity would worsen. Even 
with improvement in visual acuity, 
the vitreous cells remained. In gener- 
al, steroids have been said to be inef- 
fective in the treatment of ocular 
RCS, but the unique response in visual 
improvement that our patient had 
could mislead an ophthalmologist into 
believing that the disease is abating 
and, thus, delay an early diagnostic 
vitreous biopss.*"* 

Chemotherapy for ocular or sys- 
temic RCS has been disappoint- 
ing." In systemic RCS, 40% to 50% 
of patients respond to either cyclo- 
phesphamide or vineristine sulfate, 
with a median duration of maintained 
remissions of only three to four 
months, although 10% of these have a 
remission of greater than two years.’ 
The number of patients with only 
ocular RCS receiving chemotherapy 
are few; therefore, the data from sys- 
temic RCS must be extended to apply 
to ocular disease. Other immunosup- 
pressive therapy also has not proved 
effective." 

Reticulum cell sarcoma is extremely 
radiosensitive, and this has been the 
best treatment. along with enucleation 
for ocular involyement.*5-5-1911:37* Un- 
fortunately, this treatment is only 
palliative and not necessarily curative. 
The eye should be properly shielded 
during radiation treatment to prevent 
cataracts. Currey and Deutsch* re- 
ported a case of ocular RCS in which 
the involved eye was enucleated after 
irradiation therapy and the patient 
was alive and well at the time their 
article was published. Margolis et al”? 
reported treating eight patients (13 
eyes) with orthovoltage and megavolt- 
age irradiation, but seven eventually 
died. One patient was lest to follow-up 
evaluation. There was notable clear- 
ing of vitreous haze and decrease in 
retinal infiltrates in 12 of 13 eyes. 
They believed that the best visual 
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4,000 rad of megavoltage are used 
over a 4!ó-week period. They suggest 
. bilateral ocular treatment even with 
 uniocular symptoms, since ocular RCS 
` frequently develops in both eyes. 
Because brain involvement eventually 
develops in many patients, they sug- 
gested treating the whole brain pro- 
phylactically with 4,500 rad, even 
when studies indicate no CNS involve- 
ment. If RCS is present within the 
brain, they use 4,500 to 5,000 rad to the 
whole brain. 

Complications secondary to radia- 
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tion therap 
ract, vitreous hemorrhage, radiation 
retinitis, and retinal atrophy." 

The prognosis of survival for pa- 
tients with ocular RCS is dismal.'?* 
Most of the data for ocular RCS have 
been extrapolated from systemic RCS 
cases, since there are so few of the 
former. Aisenberg' reports that the 
five-year survival rate for RCS is 23%, 
with a median survival of 21 months. 
Several cases of ocular RCS have been 
reported in the literature in which the 
patient was without recurrence at the 
time of the report, but these are all 
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22. Shapiro A, Ivry M, Lahov M: An tnusual 
macular lesion simulating a neoplasm. Br J Oph- 
thalmol 1978;62:558-560. 

23. Sullivan SF, Dallow RL: Intraocular reticu- 
lum cell sarcoma: Its dramatic response to sys- 


temic chemotherapy and its angiogenic potential. - 


Ann Ophthalmol 1977;9:401-406. 

24. Vogel MH, Font RL, Zimmerman LJ, et al: 
Reticulum cell sarcoma of the retina and uvea: 
Report of six cases and review of the literature. 
Am J Ophthalmol 1968;66:205-215. 

25. Hartshorne I: Lymphosarcoma of the orbit 
probably arising in the choroid. Am J Onna 
1922;5:604-608. 

26. MeGavie JS: Lymphomatoid disezses in- 
volving the eye and its adnexa. Arch Ophthalmol 
1943;30:179-193. 


27. Beasley H: Lymphosarcoma of the choroid. 


Am J Ophthalmol 1961;51:1294-1296. 

28. Schaumburg HH, Plank CR, Adams RD: 
The reticulum cell sareoma—Microglia group of 
brain tumors: A consideration of their clinical 
features and therapy. Brain 1972;95:199-212. 

29. Adams JH, Jackson JM: Intraeerebral 
tumors of reticular tissue: The problem of micro- 
gliomatosis and reticulo-endothelial sareoma of 
the brain. J Pathol 1966;91:369-381. 

30. Willis RA: Pathology of Tumors, ed 4. New 
York, Appleton-Century-Crofts, 1967, pp 789- 

194. 

31. Rubenstein LJ: Tumors of the Central Ner- 
vous System. Atlas of Tumor Pathology. Armed 
Forces Institute of Pathology, 1972, pp 215-227. 


Ocular Reticulum Cell Sarcoma—Sloas et al 


wy 


è A 24-year-old woman was seen with 
painless, progressive, unilateral visual 
acuity loss, optic nerve swelling, and opti- 
cociliary shunt vessels. Results of a skull 
series and conventional tomography 
showed ehiargement and erosion of the 
optic canal. In addition, computed tomog- 
raphy (CT) disclosed a thickened optic 
nerve consistent with optic nerve sheath 
meningioma. A preoperative diagnosis of 
granulomatous optic neuropathy was 
based on the presence of mild posterior 
uveitis, "snowball" opacities in the 
vitreous (“string of pearl" sign), and a 
slightly elevated angiotensin-converting 
enzyme level. A specimen from a biopsy 
by means of a craniotomy indicated gran- 
ulomatous optic nerve involvement with 
chiesmal invasion. The systemic effects 
of steroids for six months resulted in a 
modest improvement of visual acuity and 
restoration of norma! optic nerve struc- 
ture on repeated CT. 

(Arch Ophthalmol 1981;99:1053-1055) 


ranulomatous involvement of the 

optic nerve has been previously 
reported."* One ease involved a 
patient with granulomatous optic neu- 
ropathy in whom systemic evidence of 
sarceidosis developed three years 
later. Two patients from another 
study, however, showed no evidence of 
systemic sarcoidosis after follow-up 
evaluations of one and seven years, 
respectively... We evaluated a pa- 
tient’s condition whose signs and 
symptoms mimicked that of an optic 
nerve sheath meningioma. A biopsy 
specimen of the optic nerve sheath 
showed diffuse granulomatous inva- 
sion. 


REPORT OF A CASE 


A 24-year-old woman was referred to the 
Albamy Medical Center Hospital for neuro- 
ophthalmic consultation, her chief com- 
plaint being painless loss of vision in her 
left eve. The visual acuity loss had begun 
eight months previously and was slowly 
progressive. She had no other ocular, neu- 
rologie,or general medical symptoms. Both 
her medical history amd family history 
were unremarkable. Medical evaluation to 
this point had included reutine hematologic 
screens, blood serum chemistry studies, 
lumbar puncture, and skull roentgeno- 
grams, which were normal. Computed 
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tomography (CT) showed an emarged left 
optic nerve. She had been treated for one 
week with intravenous corticotr»pin (adre- 
nocorticotropin, ACTH) follow-d by two 
months of daily oral prednisone. This 
resulted in a minimal, yet defin te, subjec- 
tive improvement. On withdrawal of the 
steroid therapy, she experienced an exacer- 
bation of her symptoms. 

Physieal examination showec her best 
corrected visual acuity was 20/3 (6/6) in 
the right eye and hand motion = 30 em in 
the left eye. Extraocular motilit- was full, 
and findings from slitlamp examination of 
the cornea, iris, and anterior chamber were 
normal bilaterally. Slitlamp ex-mination 
of the left lens disclosed scattered pigmen- 
tation over the anterior surface. Intraocu- 
lar pressure by applanation was 1 mm OD 
and 12 mm OS. There was evidence of a 
mild cellular reaction in the lef vitreous 
with “snowball” opacities inferorly (Fig 
1). In addition, there was pale swelling of 
the left optic nerve, with scattered peri- 
papillary exudates (Fig 2). An opaicociliary 
shunt vessel was noted at the 4-o’clock 
position on the left disc. Mild arteriovenous 
sheathing was noted. The right fundus was 
normal. Exophthalmometry readings at a 
base of 94 mm were 16 mm OD ard 17 mm 
OS. Results of a kinetic perimet-y of the 
right eye performed on a Goldmarn perim- 
eter were normal. However, the | ft visual 
field was severely compromised, with only 
a small island of temporal visior remain- 
ing. Repeated CT showed that the left 
optic nerve had increased in diameter dur- 
ing seven months (Fig 3). Radiography of 
the optic canals indicated enlargement of 
the left side, with erosion of the upper 
inner rim (Fig 4). The enlargemeat of the 
optic canal was found to extend in racrani- 
ally on basal tomography. An ang»otensin- 
converting enzyme level was 31 ILL (nor- 
mal, 12 to 30 IU/L). The patient received 
prednisone, 80 mg/day, orally for ane week 
without improvement in visual aesity. 

A frontal craniotomy was performed on 
Aug 27, 1979. At surgery, the left optic 
nerve was discovered to be notably swollen 
and hyperemic, its surface studded with 
small granular knobs (Fig 5). Tr nerve 


Fig 1.—‘‘Snowball’’ exudates in inferior 
vitreous cavity (‘‘string of pearls’ sign). 
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was surrounded by a fibrovascular dural 
membrane that extended posteriorly into 
the chiasm. The membrane extended ante- 
riorly into the orbit, replacing most of the 
bony optic canal. A biopsy specimen of the 
dural sleeve disclosed a diffuse infiltrate of 
lymphocytes and plasma cells. Several 
giant cells also were present at most levels 
of section (Fig 6). Distinct epithelioid cells 
were seen infrequently. Stains for bacte- 
ra, fungi, and acid-fast bacteria were 
negative. Further biopsy specimens were 
taken from the posterior part of the orbit 
and levator palpebrae. The diagnosis of 
granulomatous disease was made on frozen 
section, and, therefore, no biopsy speci- 
mens were taken directly from the optic 
nerve. 

Her postoperative course was unevent- 
ful. Administration of prednisone, 60 mg 
orally on alternate days, was started. On 
physical examination one month after sur- 
gery, the patient's visual acuity had 
improved to 10/400 (6/240) OS. Further- 
more, there was less optie nerve edema and 
only an occasional cell was observed in the 
vitreous of the left eye. The temporal field 
of the left eye was now intact. There was a 
persistent central scotoma, and the left 
nasal field was still extinguished. During 
the ensuing months, her visual acuity in 
the left eye stabilized at 20/400 (6/180). 
The steroid dosage was tapered over three 
months to 30 mg of prednisone orally on 
alternate days. Repeated ocular examina- 
tion disclosed optic atrophy without edema 
and an additional left opticociliary shunt 
vessel at the 6-o'clock position. Candle- 
wax drippings involving the retinal veins 
in the left inferotemporal quadrant were 
noted. A repeated angiotensin-converting 
enzyme level while receiving prednisone, 
30 mg orally, was 28 IU/L. Findings from 
an extensive laboratory search for extraoc- 
ular manifestations of sarcoidosis includ- 
ing chest films, serum electrolyte level 
determination, immunologic and hemato- 
logic surveys, and VDRL testing were 
normal. Skin tests for tuberculosis were 
unreactive but there was a strong positive 
response to mumps and Candida. Predni- 
sone administration was slowly tapered 


Fig 2.—Pale swelling of left optic disc. 
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Fig 3.—Thickened left optic nerve 
on computed tomography (ar- 
rows). 
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Fig 5.—Distended, hyperemic left optic nerve from granulomatous inwasion (long 
arrows). Right optic nerve is normal (short arrows). 
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Fig 6.—Lymphocytes and plasma cells are present throughout biopsy specimen. Several 
giant cells (arrows) are seen (hematoxylin-eosin, original magnification = 100). 
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Fig 4.—Enlargement o left optic canal with erosion of upper rim (arrows). 


and discontinued after six months of ther- 
apy. The patient's visual acuity and fields 
have remained stable during ene year. 


COMMENT 


The granulomatous process in our 
patient was restricted te the optic 
nerve and its adjacent dura. No clini- 
cal, radiologic, or histologic manifes- 
tations of systemic disease, eg, sarcoi- 
dosis, were found. The differential 
diagnosis of granulomatous optic neu- 
ropathy, in addition to sarcoidosis and 
fungal infection, includes intraceular 
foreign body, beryllium poisoning, 
tuberculosis, syphilis, allergic granulo- 
matosis, Wegener’s granulomatosis, 
midline lethal granuloma, granuloma- 
tous giant cell angiitis, Hodgkin s dis- 
ease, and connective-tissue disease.* 
Our patient's test findings, laboratory 
study results, and clinical course were 
not consistent with any of these disor- 
ders. 

Several cases of granulomatous op- 
tic neuropathy with clinieal findings 
similar to our patient have been 
reported.? The patients typically had 
unilateral visual acuity loss without 
signs of systemic disease. All of the 
eases indicated changes in the sur- 
rounding bone consistent with optie 
nerve meningioma. In all cases, the 
preoperative diagnosis was meringio- 
ma. Progressive visual loss of gradual 
onset, afferent pupillary defect, pallor 
of the optie dise, and opticociliary 
shunt vessels, all presen: in our case, 
are among the criteria highly sugges- 
tive of optic nerve meningioma.** 
Intracranial or intraorbital granulom- 
atous masses can be seen with any of 
these findings. Lax and Tabaddor* 
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«oh skull films, CT, or 
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ndistinguishable from meningioma 
angiography. 
This may account for the reported 
cases of sarcoid masses masquerading 
as meningioma. +-9-10 

Distinguishing between granulom- 
atous optic neuropathy and optic 


* nerve sheath meningioma is of crucial 


importance, because the former 
should be treated with up to six 
montas of corticosteroids given for 
Systemic effects. Optic nerve sheath 
meningiomas are usually observed 
until visual loss is noted and then 
totally resected. 

Opticociliary shunt vessels are 
thought to represent enlargement of 
capillary vessels that shunt blood from 
the central retinal vein to the peripa- 
pillary choroid circulation secondary 
tc obstruction of normal drainage 
routes. They are found with orbital 
meningiomas, optic nerve coloboma, 
optic nerve glioma, central retinal 
vein ocelusion, arachnoid cysts of the 
optic nerve, drusen of the optic disc, 
and chronic atrophic papilledema.':-:$ 
While not specifically mentioned in 
the literature as a manifestation of 
granulomatous disease, the pathogen- 
esis of shunt vessels, namely, the 
mechanieal obstruction of venous 
drainage, is consistent with any 
intraorbital mass in the appropriate 
location. It has been suggested that 
shunt vessels associated with optic 
nerve sheath meningiomas portend an 
ominous visual prognosis." 

Despite the dearth of clinical find- 
ings supportive of a diagnosis of any 
specific granulomatous disorder, our 
Case possessed two intraocular signs 
highly suggestive of sarcoidosis—can- 
dle-wax drippings of the retinal veins 
and snowball opacities in the vitreous. 
Iwata et al found these to be among 
the six most characteristic signs of 
ocular sarcoidosis, and their associa- 
tion with the disease has been well 
documented.* The candle-wax drip- 
pings in eur patient persisted three 
montis after craniotomy while the 
patient was taking corticosteroids. 
Turner et al discovered that neuro- 
ophthalmic involvement can become 
manifest on conventional therapy and 
that eonsiderably larger doses of 
corticostercids are sometimes needed 
to overcome the stormy course of ocu- 
lar sarcoidosis. His patient had optic 
dise swelling, candle-wax drippings, 
and perivenous sheathing develop 
while receiving prednisone, 40 mg/ 
day orally. 

An angiovensin-converting enzyme 
assay was performed in our patient. 
Serum angiotensin-converting en- 
zyme determinations have been used 
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às an ancillary test in the diagnosis of 
systemic sarcoidosis simee the early 
1970s. We found that angiotensin- 
converting enzyme levels could be cor- 
related with the activites of the dis- 
ease, the highest levels teing present 
in patients with chronic active sarcoi- 
dosis.* Although a se sitive test, 
angiotensin-converting eazyme deter- 
minations are not satisfactorily spe- 
cifie to be used as a primary diagnos- 
tic procedure. Levels of the enzyme 


are consistently elevated n Gaucher’s | 


disease, primary biliary c rrhosis, and 
leprosy and are occasionally elevated 
in many other granulomatous dis- 
eases, including tubercusis, histo- 
plasmosis, coccidioidomyeosis, and 
cryptecoccosis.??-?: 

With regard to its use in diagnosing 
ocular sarcoidosis, Weinreb et al» 
reported substantial elevations of 
serum angiotensin-converting en- 
zyme levels in association with chronic 
granulomatous  uveitis. They con- 
cluded that elevation of seram angio- 
tensin-converting enzyme levels in 
some patients with grarmlomatous 
uveitis was strong presumptive evi- 
dence of sarcoid uveitis, even in the 
absence of clinical, radiog-aphie, or 
histologic findings. 

Our patient's angiotensia-convert- 
ing enzyme level was 31 IU/L. This 
minimally elevated level of angioten- 
sin-converting enzyme suggested 
granulomatous disease but did not 
support the diagnosis of sarcaidosis. A 
repeated level, procured while our 
patient was taking prednisor e, 30 mg 
orally or alternate days, was 28 IU/L. 
This level is equivocal and neither 
supports nor refutes the wors of oth- 
ers who found that corticesteroids 
seem to normalize the level cf angio- 
tensin-converting enzyme ir granu- 
lomatous disease.??-23-26-2s 
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Blepharospasm Surgery 


William N. Gillum, MD, Richard L. Anderson, MD 


e Essential blepharospasm is an idio- 
pathic, progressively debilitating disease 
leading to blindness. Years of forceful 
spasms result in brow ptosis, dermato- 
chalasis, and, frequently, levator aponeu- 
rosis and lateral canthal tendon defects. 
Following standard neurectomy proce- 
dures, the facies droop, brow ptosis and 
dermatochalasis worsen, and ptosis and 
canthal tendon laxity suddenly become 
more evident. We describe a procedure 
involving meticulous extirpation of all 
accessible orbicularis oculi, procerus, 
corrugator superciliaris, and facial nerves 
in postorbicular fascia. This extirpation of 
eyelid protractors is combined with brow- 
plasty with fixation to frontalis and rein- 
forcement of the levator aponeurosis to 
strengthen the retractors. Our technique 
opens the eye just as effectively as stan- 
dard facial neurectomy procedures, si- 
multaneously corrects associated ana- 
tomical deformities, and avoids facial 
paralysis. Gratifying results were obtained 
in 15 patients followed up for six to 38 
months. 

(Arch Ophthalmol 1981;99:1056-1 062) 


Blepharospasm is an involuntary 
forcible closure of the eyelids. Ini- 
tially there may be only incessant 
blinking, but the spasms increase in 
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An Anatomical Approach 





Fig 1.—Patient with disabling blepharo- 
spasm for two years. Note brow ptosis and 
dermatochalasis. 


frequency and duration until the 
patient is functionally blind (Fig 1). 
The various types of blepharospasm 
(of which essential blepharospasm is 
the most common), their clinical fea- 
tures, differential diagnosis, and the 
history of the various medical and 
surgical treatments have been thor- 
oughly described elsewhere.’ 

Surgery has been demonstrated to 
be the only reliable relief from this 
condition. A significant contribution 
to surgical therapy was made by Rey- 
nolds and co-workers.” They described 
a technique of selective peripheral 
facial nerve avulsion, which has been 
considered to be the "best" surgical 
procedure for blepharospasm."^ 

Having used this technique to 
relieve blepharospasm, we frequently 
found ourselves and our patients 
unhappy with the postoperative se- 
quela of bilateral facial palsy. In addi- 
tion, certain anatomical deformities 
(described below) associated with 


blepharospasm are even further ag- 
gravated by facial neurectomy. 


DEFORMITIES 
Brow Ptosis 


This is present uniformly. The or- 
bital orbicularis, procerus, and corru- 
gator superciliaris muscles participate 
in the spasms of eyelid closure. The 
frontalis muscle is involved infre- 
quently in these spasms and, instead, 
is often used maximally by these 
patients to help break the blepharo- 
spasm attacks. Forceful squeezing of 
these two antagonistic muscle groups 
against each other results in stretch- 
ing of the supporting tissues in the 
region of the brow, allowing it to slip 
inferiorly. Facial nerve avulsion wors- 
ens the brow ptosis from loss of fron- 
talis muscle innervation. A resection 
of full-thickness tissues above the 
brow with fixation to frontalis muscle 
elevates the brow, increases the 
superior field of vision, improves cos- 
mesis, and helps the patient use his 
frontalis to break any residual blepha- 
rospasm. 


Dermatochalasis 


In a similar process, the eyelid skin 
stretches and is torn from its underly- 
ing attachments following chronic and 
forcible contracture of the orbicularis 
oculi. Further dermatochalasis occurs 
if the patient chronically attempts to 
pry open his eyelids with his fingers. 
The brow ptosis and dermatochalasis 
result in a substantial reduction in the 
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Fig 2.—Standard procedure for blepharospasm. A, Browplasty markings with gentian 
violet. Supraorbital notches have been marked and lateral portion of brow requires more 
elevation than medial portion of brow. B, Full-thickness semilunar excision of tissue 
down to galea except for area of neurovascular bundle medially. C, Orbital orbicularis is 
excised from inferior portion of brow incision. D, Corrugator superciliaris is excised. 
Excision is carried inferiorly almost to medial canthal tendon. E, Procerus muscle is 
removed by undermining and exci=ng procerus muscle between two brow incisions. F; 
Deep-layer closure with 4-0 polyglactin 910. Cut edge of frontalis muscle is attached to 
deep tissues underlying brow. Subcutaneous tissues are closed with 5-0 chromic gut 
sutures. G, Blepharoplasty incisior marked with gentian violet. Browplasty skin incision 
is closed with 6-0 nylon vertical mattress sutures. H, Skin-muscle-postorbicular fascia 
layer is stripped from eyelid. |, Preseotal orbicularis and postorbicular fascia are excised. 
J, Meticulous excision of preseptal erbicularis is carried superiorly to meet area excised 
through browplasty incision. K, Pretarsal orbicularis is excised with its postorbicular 
fascia. A small piece of pretarsal olbicularis is left overlying follicles to avoid injury to 
follicles (needle). L, Levator apomeurosis is sutured to tarsus with interrupted 5-0 
polyglactin 910 sutures. M, Appearance immediately after surgery. N, Same patient one 
year postoperatively, free of bleg»arospasm with good brow and lid height and 
contour. 
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superior field of vision. They also 
allow skin to overhang the lashes of 
the upper eyelid, which may trigger 
the blepharospasm attacks and wors- 
en the condition. 


Disinsertion of the 
Levator Aponeurosis 


Repeated attempted elevation of 
the eyelids against the much stronger 
orbicularis muscle may result in 
stretching and weakening of the 
aponeurosis of the levator muscle. 
Aponeurotic disinsertion, associated 
with a ptosis with a high lid crease and 
normal levator function, is commonly 
observed in these patients. Other 
authors have previously noted this 
condition. Following facial nerve 
avulsion, the ptosis, which may have 
been obscured by the spasms, becomes 
evident. 


Lateral Canthal Tendon Laxity 


Often, a horizontal shortening of 
the palpebral fissure is noticed in 
patients with blepharospasm. This 
results from the stretching of the can- 
thal tendons associated with squeez- 
ing of the eyelids. The orbicularis 
muscle obtains sphincter-like action 
by its insertions via the medial and 
lateral canthal tendons. The weaker of 
these two structures is the lateral 
canthal tendon. The lateral canthal 
tendon therefore may become lax, and 
this has been noted in several of our 
patients. Facial nerve avulsion creates 
a hypotonic eyelid by paralysis of the 
orbieularis oculi, which forms the ten- 
don. We postulate that this hypotonic 
eyelid, combined with the lax canthal 
tendon, causes the ectropion common- 
ly noted after facial nerve avulsion. 

The surgical approach we advocate 
for patients with blepharospasm is 
designed to weaken the eyelid pro- 
tractors and strengthen the retrac- 
tors. The procedure performed is as 
follows: (1) browplasty and blepharo- 
plasty incisions with meticulous extir- 
pation of all protracting muscles of 
the eyelids, including orbital orbicu- 
laris oculi, procerus, corrugator super- 
ciliaris, pretarsal and preseptal orbic- 
ularis; (Z) removal of facial nerves in 
the postorbicular fascia of the eyelid 
and the lateral canthal region; (3) 
brow elevation with fixation to fron- 
talis muscle; (4) levator aponeurosis 
reinsertion and/or lateral canthal ten- 
don plication in patients demonstrat- 
ing defects in the levator aponeurosis 
and/or laxity of the lateral canthal 
tendon. 

While portions of this technique 
have been described elsewhere*" with 
variable success, this multifacet ap- 


1058 Arch Ophthalmol—Vol 99, June 1981 


proach, to our knowledge, has not been 
described previously. 


SURGICAL TECHNIQUE 


The surgery is usually performed using a 
local anesthetic following preoperative 
sedation and with periodic intraoperative 
intravenous administration of sedation. 
The technique (Fig 2) developed by one of 
us (R.L.A.) is as follows: The superior bor- 
der of the brow and supraorbital notch are 


marked with gentian violet. A superior 


curvilinear line is marked as in a standard 


browplasty. The skin and deep tissues are © 


injected with 2% lidocaine hydrochloride 
with epinephrine 1:100,000 mixed with an 
equal volume of 5% bupivacaine hydrochlo- 
ride. Starting temporally with a No. 15 


blade (Bard-Parker), a vertical incision is - 


made in the area outlined down to the 
periosteum. The brow incision is made 
parallel to the hair follicles. Care is taken to 
cut more superficially in the area overlying 
the supraorbital nerve and artery with 
Stevens scissors. Full-thickness skin and 


muscle within the incisions are excised. 
This resection of the lower portion of the - 


frontalis muscle helps elevate the brow. 
Through this wound, all orbital orbicularis 
underlying the brow region and the corru- 
gator superciliaris are excised with scis- 
sors. By undermining between the two 
brow incisions, the muscle excision is car- 
ried across the midline to include the proce- 
rus muscle. Once hemostasis is obtained 


with bipolar cautery, the incision is closed 


in three layers. The deep tissues are closed 
with 4-0 polyglactin 910 interrupted 
sutures, subcutaneous tissue with inter- 
rupted 5-0 chromic sutures, and skin with 
vertical mattress 6-0 nylon sutures. 

An upper lid blepharoplasty incision 
then is marked. The lower border of this 
marking is placed at the expected lid crease 
and the upper mark is determined by 
pinching the excess skin together with 
forceps. After infiltration of the subcuta- 
neous tissues with the same anesthetic 
mixture, an incision is made through skin 
and orbicularis muscle, and the flap of skin 
and muscle excised. Through this site, all 
accessible preseptal and pretarsal orbicu- 
laris are excised meticulously with scissors. 
The vertically oriented facial nerve fibers 
in postorbicular fascia are excised to effect 
a peripheral neurectomy. Through the tem- 
poral portion of the upper lid incision, the 
extirpation of orbital orbicularis and 
nerves in postorbicular fascia is carried as 
far as possible beyond the lateral canthus. 
It is important to excise the orbicularis and 
nerves at the lateral raphe and extending 
into the temporal portion of the lower 
eyelid. 

After obtaining adequate hemostasis 
with wet field bipolar cautery, the levator 
aponeurosis and/or lateral canthal tendon 
may be repaired through the same incision. 
If the levator aponeurosis is disinserted, a 
horizontal mattress 5-0 polyglactin 910 
suture is placed through the edge of the 
aponeurosis and sutured to the midportion 
of the tarsal plate. Two or three of these 
sutures usually are necessary to adjust the 
height and contour of the lid. If the apo- 


Case/Age, Type of 
yr/Sex Spasm 
1/60/F Essential brow ptosis; 

dermatochalas:s{ 
2/63/F Essential brow posis $ 
3/59/F Essential brow p^osis; 
ptosis, dermato- 
chalasis 
4/49/F Essential brow ptosis; 
dermatochalasis|| 
5/51/M Essential brow ptosis; 
dermatochalasis 
6/71/M Essential brow ptosis; 


alopecia of brows 
and lashes, derma- 
tochalasis 


neurosis is not disinserted and tke lid 
height appropriate, we use several sutures 
to fix the aponeurosis to tarsus to avoid the 
risk of postoperative disinsertion, which 
can occur from removal of aponeurotic 
attachments to the excised orbicular's and 
skin. If necessary, the lateral canthel ten- 
don can be anchored to the interior of the 
lateral orbital rim using a 4-0 polyglactin 
910 suture. 

The blepharoplasty incision is closed in 
the usual manner, with the skin lateral to 
the canthus closed with interrupted 7-0 
nylon vertical mattress sutures and a run- 
ning 7-0 nylon suture for the portion of the 
incision superior to the palpebral aperture. 
This completes the standard procedure we 
recommend for blepharospasm. Figure 2,N, 
shows a one-year follow-up photograph of 
the patient demonstrated. 

The lower eyelids rarely require orbicu- 
laris removal in blepharospasm. :n our 
cases we found that once the upper eyelids 
no longer squeezed shut, the lower lids and 
the remainder of the face have much less 
spasm. In hemifacial spasm or in postoper- 
ative blepharospasm cases in which the 
lower lids still are a problem, the lower 
orbieularis may be removed as follows: 
Gentian violet is used to mark a lower lid 
blepharoplasty incision 2 mm below the 
lash margin. After injection of the above- 
mentioned anesthetic mixture, the skin is 
incised with a No. 15 blade (Bard-Parker). 
Through this incision all preseptal orbicu- 
laris is removed. We leave a small amount 
of marginal pretarsal orbicularis and the 
deep heads of the pretarsal and presepta! 
muscles to help avoid ectropion and tear- 
ing. Excess skin is removed as needed a* 
this time. Once hemostasis is obtained with 
bipolar cautery, the skin incision is closed 
with a running 7-0 nylon suture. A firm 
dressing is applied for 12 hours and the 
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. Table 1.—Limited Blepharospasm Surgery* 


% Disability? 
Duration of 
Symptoms, yr Reading Job Driving 
4 100 100 100 
8 90 100 90 
2% 90 90 100 
24 100 100 100 
1 50 50 75 
10 90 100 100 


Previous 
Treatment 
Hypnosis; al- 
cohol block 
Alcohol block, 
diazepam 
Phenytoin so- 
dium 


Period to 
Complications 


None None 


None 9 mo$ 


None None 


Amitriptyline 
hydrochlo- 
ride 

None 


None None 


None 3 wk 


Chlordiaze- None 
poxide hy- 

drochloride; 

diazepam, 

blepharo- 

plasty 


7 mof 


Recurrence 


Last 96 No. of 
Follow-up Improvement; Operations 
33 mo 100 1 
9 mo 50 1 
33 mo 100 1 
38 mo 100 1 
9 mo 50 1 
16 mo 10 1 


*Browplasty without excision of procerus or supraciliaris and blepharoplasty without excision of orbicularis beyond incisiens. 


TPatient's estimate. 


Alcohol block "cured" blepharospasm leaving her with brow ptosis and dermatochalasis: 
§Medial brow spasms persisted. Phimosis and lower lid blepharospasm required correction. 


||After auto accident. 


1 Did not have browplasty. Needs browplasty and lower lid blepharospasm correction. 


patient is instructed to notify us immedi- 
ately if ocular pain other than soreness of 
the eyelids develops. 


RESULTS 


Table 1 summarizes our experience 
with this procedure on six patients 
when the technical aspects were still 
being developed and in cases in which 
we feared that removing too much 
orbicularis would result in overcorrec- 
tion. In these cases only a partial 
procedure was performed. The "lim- 
ited" procedure consisted in most 
cases of browplasty and blepharoplas- 
ty with removal of only the immedi- 
ately underlying  orbicularis. One 
patient (case 6) did not receive a brow- 
plasty because alopecia of the brows 
obscured the brow ptosis and made 


. this portion of the procedure seem 


unnecessary to us at that time. The 
recurrence of symptoms in this pa- 
tient was directly related to persistent 
spasms in the brow region. This early 
case led us to the realization that the 
browplasty was essential for function- 
al as well as cosmetic reasons. 

The average age of patients in the 
limited group was 59 years. There 
were four women and two men. All of 
the patients had essential blepharo- 
spasm, brow ptosis, and dermatochal- 
asis. The average preoperative dis- 
ability was 96%, as determined by 
asKing each patient to estimate his 
disability in reading, working, and 
driving a car. Each patient's responses 
to*questions regarding these three 
categories of disability were averaged 
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to obtain an estimate of "average pre- 
operative disability." Admitteciy, this 
is a highly subjective estimate. How- 
ever, it is well known that blepharo- 
spasm is a highly variable cond--ion in 
which the patient's ability t^ cope 
with blepharospasm is a function of 
multiple internal and external “actors 
(such as fatigue, stress, and lig 3t sen- 
sitivity).' An objective assessment of 
disability by the ophthalmologist is 
nearly impossible. The surgeor must 
rely heavily on the patient's history 
and description of how blepharospasm 
interferes with his life-style. 

There were no immediate postoper- 
ative complications except for the 
expected ecchymosis and swelling 
after surgery. A recurrence of b.epha- 
rospasm developed in three patients 
even though they remained improved 
over their preoperative status. All 
patients with recurrences have umder- 
gone reoperation: one received lewer 
lid blepharoplasties, and  ansther 
needed lower lid blepharoplasties and 
medial browplasties to remove the 
procerus and corrugator muscles, 
which had continued to spasm. Both 
these patients did well following their 
second procedure. As we have indi- 
cated previously, seldom is it neces- 
sary to operate on the lower lids if the 
orbicularis and postorbicular nerves of 
the brow, upper lid, and temporal 
regions are removed meticulossly. 
The patient with recurrence whc did 
not originally have browplasty has 
done well following a browplasty pro- 
cedure, but his reoperation is not 
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included in the results as the follow-up 
was too short (three months). 

The average follow-up on this 
group's initial operation was 23 
months (range, nine to 38 months). 
The average postoperative improve- 
ment before any reoperations was 
estimated to be 68%, as determined in 
the same manner as the preoperative 
disability. The two patients with 
recurrences who had adequate follow- 
up after undergoing reoperation were 
placed in the seeond group of patients 
(Table 2) because they met the criteria 
for the complete procedure. 

Table 2 lists 11 patients who under- 
went our recommended procedure. 
This more aggressive approach has 
been described under "Surgical Tech- 
nique." 

Average patient age in Table 2 was 
66 years. There were five women and 
six men. Nine patients had essential 
blepharospasm, one had Parkinson's 
disease with ble»harospasm, and one 
had long-standing hemifacial spasm. 
(The latter patient had declined intra- 
cranial neurovaseular decompression 
of the seventh nerve. Some cases of 
hemifacial spasm have been shown to 
be caused by vascular compression of 
the facial nerve in the cerebellopon- 
tine angle.) The average preopera- 
tive disability was 88%, and the aver- 
age postoperative improvement was 
estimated to be $4% over an average 
follow-up period cf 19 months (range, 

six to 27 months). 

Complications cecurred in four pa- 
tients. In one patient (case 8) exposure 
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keratitis developed from a lateral can- 
thal deformity, and she has done well 
following a lateral tarsal strip proce- 
dure. Another patient (case 10) experi- 
enced a corneal erosion aggravated by 
excessive long-term home use of a 
self-medicated steroid ointment. A 
third patient (case 13) experienced a 
partial necrosis of skin in the upper 
lid. This patient had undergone a prior 


ptosis repair and blepharoplasty else- 


where for blepharospasm. Since there 
was no excess skin, we attempted to 
remove all orbicularis through the 
brow incision alone by extensive 
undermining down to the eyelid mar- 
gin. A postoperative hematoma accu- 
mulated under this large expanse of 


skin and resulted in a skin necrosis. 
Because of this possible complication 


and the inability to create an ade- 
quate lid crease with this approach, we 
recommend both a brow and an upper 
eyelid incision. A fourth patient (case 
17) experienced a patch-induced cor- 
neal erosion immediately after sur- 
gery. No patient had permanent 
visual decrease from these complica- 
tions. 

Even after this more radical sur- 
gery, partial recurrences of blepharo- 
spasm did occur. One patient (case 15) 
experienced a moderate recurrence of 
blepharospasm approximately one 
year postoperatively, but remains con- 
siderably improved. A second patient 
(ease 11) was doing well until she 
began receiving chemotherapy for 
metastatie breast carcinoma 18 
months postoperatively, when her 
drug-induced fatigue seemed to ini- 
tiate mild spasms; nevertheless, the 
spasms are not, at present, debilitat- 
ing. A third patient (case 7) with 
Parkinson's disease and severe recur- 
rent blepharitis notes bothersome 
blepharospasm only when her blepha- 
ritis is out of control with resultant 
corneal irritation. 

Partial anesthesia of the forehead is 
a eommon side effect since we have 
started removing procerus and corru- 
gator muscles. At least 50% of our 
patients have temporary anesthesia of 
this region following surgery. Pa- 
tients should be warned preoperative- 
ly about this common side effect of 
surgery. 


COMMENT 


It has been reported elsewhere that 
the recurrence rate after selective 
facial nerve avulsion is 35% to 40% 
after a 15-month period, and the two- 
year recurrence rate is 50% to 5596.5 No 
patient in group 2 has required addi- 
tional blepharospasm surgery during 
an average follow-up period of 19 
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months. However, it is difficult to 


compare the efficacy of this procedure - 


to selective facial nerve avulsion. 

We do not believe that this or any 
other procedure “cures” blepharo- 
spasm. Although some of our patients 
claim 100% improvement—which is 
duly recorded in our subjeetive evalua- 
tions—very few of these people are 
free of blepharospasm. On the other 
hand, even the persons with recurrent 
cases are improved considerably. 
Since blepharospasm is a functional 
condition, surgery is directed at reha- 
bilitating the patients and allowing 
them to lead reasonably normal lives. 
This procedure has a much higher 
patient acceptance rate than selective 
facial nerve avulsion because the post- 
operative side effects of loss of facial 
expression, tearing, and possibie 
drooling are eliminated. Many pa- 
tients who have refused selective 
facial nerve avulsion have consented 
to this procedure. Brow ptosis, derma- 
tochalasis, lateral canthal tendon laxi- 
ty, and ptosis are corrected rather 
than aggravated. Another advantage 
of this procedure is that it can be 
performed using a local anesthetic. 
Facial nerve avulsion, however, re- 
quires a general anesthetic because a 
local anesthetic masks detection of 
facial nerve fibers by electrostimula- 
tion. 

In many patients with blepharo- 
spasm, excess skin hangs on the upper 
lid lashes as a result of the brow ptosis 
and dermatochalasis and may stimu- 
late and further aggravate the blepha- 
rospasm. Such cases are ideal for our 
approach, as they would certainly 
require browplasty and blepharoplas- 
ty following facial nerve avulsion. We 
presently advocate our technique for 
all forms of surgical blepharospasm. 

Preoperatively, it is very important 
to detect preexisting corneal disease, 
dry eyes, entropion, lash abnormali- 
ties, blepharitis, ete that exacerbate 
the symptoms of blepharospasm. 
These conditions should be treated 
preoperatively to assess disability 
accurately and observed postopera- 
tively to minimize sources of irrita- 
tion. Although careful ocular exami- 
nation may have disclosed nothing, if 
placing a drop of a local anesthetic in 
the eyes decreases the blepharospasm, 
one must search further for ocular 
irritation as a cause of the spasms. 

The management of blepharospasm 
by specialists such as neurosurgeons, 
otolaryngologists, and plastic sur- 
geons without careful ophthalmie con- 
sultation is to be condemned. Some 
patients with irritative blepharo- 
spasm might thereby be subjected to 


Case/Age, Type of 
yr/Sex Spasm 
7/73/F Parkinson's disease; 
brow ptosis; der- 
matochalasis a 
8/78/F Hemifacial spasm 
9/57/M Essential brow ptosis 
10/71/M Essential brow ptosis; 
dermatochalasis; 
ptosis OU 
11/61/F Essential dermato- 
chalasis; brow ptosis 
12/76/M Essential 
13/5... /F Essential 
14/65/M Essential; systemic 
toxoplasmosis with 
dementia and verti- 
cal gaze palsy 
15/62/M Essential brow ptosis; 
dermatochalasis; 
ptosis OS 
16/64/F Essentia! (recurrence 
from Table 1) 
17/52/M Essential (recurrence 


from Table `) 


surgery resulting in postoperative 
corneal complications and/or recur- 
rence of blepharospasm. 

We have studied the orbicularis 
muscle and peripheral seventh nerves 
in postorbicular fascia by light and 
electron microscopy in several pa- 
tients (Fig 3 and 4). The histology of 
the orbieularis oculi disclosed nondiag- 
nostic muscle fiber hypertrophy and 
atrophy. The nerves showed nonspe- 
cific severe hypertrophy in one case 
and were normal in another. Sia 

The orbicularis oculi appeared 
grossly to be hypertrophic at surgery. 
We presume this to be secondary "to 
years of forceful spasms. Another 
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. Table 2.—Complete Blepharospasm Surgery* 


f 





% Disability; 
Duration of 
Symptoms, yr Reading Job Driving 
47 100 100 100 
8 100 100 100 





(Monocular disability) 


1 90 
0.5 100 
2 100 
1.5 90 
10 100 
2 100 
10 95 
0.75 50 
1 50 


100 


100 


50 


100 
100 


100 


100 


50 


50 


100 


100 


100 


100 
100 


100 


95 


50 


Previous 
Treatment 


Trihexypheni- 
dyl hy- 
drochlo- 
ride; di- 
phenhy- 
dramine 
hydrochlo- 
ride; diaze- 
pam 

Alcohol block 


Blepharo- 
plasty; sed- 
atives 

2 alcohol 
blocks 


None 


None 

Ptosis repair 
OD; ble- 
pharoplasty 
OU 


None 


None 


Subtotal orbic- 
ulectomy 
with brow- 
plasty 

Subtotal orbic- 
ulectomy 
with brow- 
plasty 


Complications 
None 


Overcorrected 
ptosis re- 
quired leva- 
tor aponeu- 
rosis reces- 
sion 

None 


Corneal ero- 
sion; lateral 
canthal mal- 
position 

None 


None 
Skin slough 


None 


None 


None 


Corneal ero- 
sion|| 


Feriod to 
Recurrence 


None 


None 


None 


None 


None 


None 
None 


None 


I yr 


None 


“None 


Last 


Follow-up 


27 mo 


20 mo 


6 mo 


25 mo 


27 mo 


24 mo 
10 mo 


16 mo 


24 mo 


9 mo 


% 
improvement} 


66i 


100 


95 


85 


708 


95 
100 


75 


95 


100 


*Browplasty, extirpation of procerus and corrugator supraciliaris muscles, upper lid blepharoplasty with extirpation of preseptal and pretarsal orbicularis, 
and excision of facial nerves in postorbicular fascia. Some patients also received leva:or aponeurosis reinsertion and/or lateral canthal tendon 
reinforcement. 


TPatient's estimate. 


[Blepharospasm is significant only when lapses in lid hygiene result in exacerbation of chronic blepharitis. 
§Was 85% better until recently when fatigue from chemotherapy for metastatic breast carcmoma made her biepharospasm harder to control. 
lJOccurred when patch rubbed on cornea several hours after surgery. 
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Fig 3.—Biopsy specimen of pretarsal or- 
bicularis oculi. Muscle clamp is placed 
prior to excision to avoid distortion of 


muscle fibers. 


Fig 4.—Enlarged facial nerves n postor- 
bicular fascia during excision. Light and 
electron microscopy findings "were nor- 


mal. 
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author! has described orbicularis oculi 
hypertrophy as a rather infrequent 
finding. 

Originally, we were concerned that 
removing all accessible orbicularis 
would result in complete lack of eyelid 
closure. This has not been a long-term 
problem in any patient. The fact that 
it is virtually impossible to remove all 
orbieularis oculi no matter how metic- 
ulously one tries accounts for some of 
the recurrences of blepharospasm in 
our patients. When undertaking this 
procedure, the surgeon should allow 
several hours for extirpating all acces- 
sible protractors of the eyelids and 
obtaining hemostasis. Results are 
directly related to the completeness 
with which orbicularis and the nerves 
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in postorbicular fascia are removed. 
Certainly the nerves will attempt to 
regenerate and remaining muscle will 
hypertrophy, but the removal of vir- 
tually all muscle minimizes the 
amount of regeneration and blepha- 
rospasm. Browplasty with fixation to 
frontalis muscle is essential to the 
operation. 

Our technique for managing the 
symptoms of this incurable disease 
has been found, both by our patients 
and by us, to yield very gratifying 
results. Realizing that eur numbers 
are small and our follow-up relatively 
short, we hope to give long-term fol- 
low-up results on a larger series of 
cases in the future. 

We have now used this technique in 
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ten additional patients with blepha-, 


rospasm over the past ten months. 
Early results are similar to those 
patients described who underwent the 
recommended procedure. Chronic 
lymphedema of the eyelids developed 


in one patient; after three months, if} 


is almost resolved. Another patient 
had a poor response to surgery. We 
plan to operate on the lower lids in 
this patient, which seems to be the 
main residual problem. The other 
patients have done very well. 
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“Integrity of the 


Surgical Sears After Trepanotrabeculectomy 


* Trabeculectomy has proved to be 
superior to the classic filtering glaucoma 
eperations. The final postoperative surgi- 
cal scars should determine the most 
desirable technique. In this article, the 
scars sbserved in 73 eyes after primary 
trepanetrabeculectomy were followed up 
for two to eight years. Fifty-six of 73 eyes 
(80%) showed flat scars covered by 
normatconjunctiva without avascular cys- 
tic areas, no evidence of external filtra- 
tion, and normalized intraocular tension. 


These scars did not impair the anatomic 
eye and remained 


unchanged during the years. 
-~ (Arch Ophthalmol 1981;99:1063-1 065) 


Mr gery for medically uncontrolled 
glaweoma aims to normalize the 
intraocular tension (IOT) without im- 
pairing the anatomic integrity of the 
eye. Peripheral iridectomy for narrow 
angle glaucoma fulfills these require- 
ments. have obtained similar results 
using the technique of trepanotrabec- 
ulectomy (TTE) in open angle glauco- 
ma durmg the last ten years. This 
period was sufficient to arrive at de- 
finitive observations regarding the 
efficacy of the ration, the changes 
occurring in the surgical sears, and the 
late complications. _ 


PATIENTS AND METHODS 


Seventy-three eyes were operated on 
using TTE as described previously.'^ In 
variance “rom other trabeculectomy tech- 
niques, the following technical points were 
consistently observed. 

The deseribed atraumatic technique was 
meticulously followed in all cases. Cauteri- 
zation of wssels or tissues at the site of the 
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operation was avoided. A large eenjuncti- 
val flap, which included Tenon's capsule, 
was formed and was capable of cempletely 
covering the scleral flap. The later was 
semicircular and was placed above the lim- 
bus. It measured 5.0 mm in height and 8.0 
mm in width, ie, about 40 sq mm (Fig 1). A 
2.0-mm-diameter trephination of tne deep 
corneoscleral capsule was made aside the 
limbus involving two thirds of the sclera 
and one third of the cornea. Rese-tion of 
the desired piece of Schlemm's canal and 
the underlying corneoscleral traeculae 
was verified histologically in all t»e cases 
in which the excised corneosclera. button 
was sectioned in the sagittal plane 

The scleral flap was meticulously utured 
to its bed with five to six 7-0 dhromic 
catgut sutures. This caused reformetion of 
the anterior chamber usually at th» end of 
the operation. 

The operated eyes belonged to 2 male 





Fig - 1.—Diagram showing relation of sie of 


scleral flap and of trephination and -heir 
anatomical positioning in trepanotra==cu- 
lectomy. 





and 21 female subjects, the numerical 
imbalance being caused by the fact that 
many of the patients were from a Veterans 
Administration Hospital. 
ages ranged from 10 to 80 years. All oper- 
ated eyes had uncontrolled ocular tension 
by applanation with maximal medication 
and had glaucomatous cupping and pro- 
gressive deterioration of visual fields. Only 
a few eyes with dense cataracts preop- 
eratively were later found to have normal 
discs and normal visual fields. 
Postoperatively, 1% atropine sulfate and 
dexamethasone sodium phosphate oint- 
ment were instilled once daily until the site 


of surgery became pale, indicating final - 


healing. In dark pigmented eyes, methyl- 
prednisolone acetate, 40 mg, was injected 
periocularly at the time of surgery since 
these eyes in general show severe iritis. 
Carbonic anhydrase inhibitors were not 
used during the temporary increase of the 
IOT, which is almost a routine occurrence 
between the second and third postopera- 
tive week.’ If it was necessary to reduce 
the JOT, atropine and corticosteroid thera- 
py was continued and topical epinephrine 
hydrochloride was added. 


RESULTS 


The eyes with IOT of 21 mm Hg or 
less by applanation in three or more 
consecutive measurements were con- 
sidered controlled. The results are 
summarized in Table 1. In 77% of the 
cases, the IOT was normalized without 
medication; in another 19% the IOT 
was controlled with additional topical 
medication, for a total of 96% con- 
trolled eyes. In one of the three uncon- 
trolled eyes, the trabeculectomy stoma 
was blocked by peripheral anterior iris 
synechiae when I had not yet adopted 
the routine sector iridectomy in com- 
bined TTE and cataract. In the second 
eye, the TTE stoma was blocked by a 
connective-tissue membrane that fol- 
lowed severe traumatic postoperative 
hemorrhage. 

The third failure involved an 80- 
year-old man with advanced glauco- 
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The patients’ 





1 


i dado df 


ma. There was no clinically detectable 
reason for the uncontrolled IOT. In 
the few young white adults I operated 
on, the operations were as effective as 
in older white patients. 

I considered an ideal result the eyes 
that showed an IOT of 14 to 16 mm Hg 
without added medication. In none of 
these eyes did the IOT measure less 



















TTE combined 
with cataract 
operation 






19 (86) 





Total 56 (77) 


Table 1.—Results of TTE as Primary Operation in 73 Eyes” 


Ocular Tension Controlled, No. (96) 


—————————9 Ocular 
Type of No. of Without With Total Tension 
: Glaucoma Eyes Medication Medication Controlled Controlled 
Open angle 
glaucoma 47 35 (74) 11 (23) 46 (98) 1 (2) 





22 
Glaucoma in 
nonwhites 4 2 (50) 2 (50) 4 (100) 0 (0) 
73 


than 10 to 11 mm Hg. 

Scars After Trepanotrabeculectomy.— 
Surgical scars after this operation 
consolidated three to six months after 
surgery and were documented with 
color photographs during follow-up 
examinations. I observed the follow- 
ing scars. 

1. Type 1, flat sears—(a) These were 









1 (4) 20 (91) 2 (9) 


14+ (19) 70 (96) 3 (4) 


*TTE indicates trepanotrabeculectomy. Follow-up, two to eight years. 


*Of these 14 eyes, 11 were controlled by topical medication, the remaining three with addition of 
acetazolamide. 





Fig 2.—Flat scar six years after trepanotra- 
beculectomy. 





Fig 5.—Cystoid scar four years after tre- 








Fig 3.—Flat scar five years after trepano- 
trabeculectomy. Outline of scleral flap is 


visible under normal conjunctiva. 





Fig 6.—Elliot type scar six years after sec- 


entirely flat, covered by normal coy- 
junctiva through which the healed ' 
scleral flap outline was seen (Fig 2 
and 3). They constituted the most 
numerous group. (b) Flat scars with 
slight elevation of normal conjunctiva 
in an area of about 1.0 to 1.5 sq cmy 
occurred around the operation site. 
There were 12 such scars. Many of 
these became entirely flat during the 
years, without increase in IOT 
(Fig 4). 

2. Type 2, cystoid scars—One to 
three small circumscribed avascular 
cystoid scars about 1 mm diameter 
were situated at the apex of the semi- 
circular scleral’ flap 4.0 to 5.0 mm 
above the limbus (Fig 5). 

3. Type 3, big avascular cystic 
scars—These are routinely seen after 
the classic filtering operations 
(Fig 6). 

Table 2 summarizes the type of 
scars observed in 70 eyes in which the 
IOT was controlled. There were 80% 
type 1 flat scars and 14% type 2 cys- 





Fig 4.—Flat scar with slight elevation of 
normal conjunctiva seven months after 
trepanotrabeculectomy. Elevated con- 
junctiva flattened three months later and 
seemed identical to that in Fig 2. 





Fig 7.—Flat scar six years after trepanotra- 


panotrabeculectomy. ondary trepanotrabeculectomy. Patient 
had unsuccessful sclerectomy ten years 


previously (over left iridectomy). 


beculectomy (TTE). Cataract extraction 
was performed one year after TTE. Hard 
contact lens is worn. . 
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No. of 
Eyes (96) 















Type 1 flat scars 56(80) 
Type 2 cystoid scars 10(14) 
Type 3 Elliot-type avascu- 

lar cystic scars 4(6) 


*TTE indicates trepanotrebulectomy; IOT, intraocular tension. 


toid scars, neither of which changed 
during the years. Flat scars were cov- 
ered ertirely by normal conjunctiva. 
The cystoid scars situated 4.0 to 5.0 
mm above the limbus were separated 
from the latter by normal conjunctiva 
c were well protected by the upper 
id. 

Only four of the controlled eyes (696) 
showed type 3 big avascular cystic 
scars as seen after the classic filtering 
operatiens, but none became so big as 
to overhang the limbus. In three of 
these eves, the postoperative IOT was 
19, 19, and 15 mm Hg, respectively, 
with added topical medication, and 
the fourth had an IOT of 18 mm Hg 
without added medication. The fifth 
eye, with the same type of scar, was 
uncontrolled as previously men- 
tioned. 

Relation of Type of Scar and IOT.— 
This relation is shown in Table 2. The 
table shows that the average postop- 
erative IOT was nearly identical in all 
three types of scar, although the num- 
ber of type 3 scars is too small to be 
statistically significant. Study of the 
table confirms that the postoperative 
IOT in an individual eye was unre- 
lated to the preoperative levels. Evi- 
dence for this were the following com- 
putations. 

I collected the eight eyes of the 
group with type 1 flat scars with the 
highest preoperative IOT; they aver- 
aged 54 mm Hg (the average postop- 
erative IOT was 14 mm Hg). By com- 
parison, the eight eyes from the same 
group with type 1 flat scars with the 
lowest preoperative IOT averaged 22 
mm Hg (the average postoperative 
IOT was 15 mm Hg in these eyes). The 
average postoperative IOT was almost 
identical in both groups despite the 
great difference in their preoperative 
levels of IOT. 
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Average IOT, Preoperative/ Postoperative 





Eyes Eyes 
Controlled Controlled 
Without With 
Medication Medication Total 
34/16 33/18 34/16 
26/16 25/16 
35/18 40/13 






COMMENT 


Trepanotrabeculectomy seems to 
fulfill the requirements of a gaod anti- 
glaucomatous operation. In 717% of the 
eyes the IOT was normalized without 
medication; in another 19%, the IOT 
was controlled with additiona! topical 
medication, for a total of 96% con- 
trolled eyes. The number of nonwhite 
patients was too small for statistical 
evaluation. However, Moreno and 
Boyd? and Stilma,‘ using the same 
technique, proved in a larger group of 
patients that TTE was as successful in 
highly pigmented races as in whites. 
Therefore, TTE is as effective in 
whites as the classic filtering opera- 
tions but superior to the latterin dark 
pigmented races. Statistical evalua- 
tion showed that the postoperative 
IOT in an individual eye was unre- 
lated to the preoperative levels. 

The outstanding feature of TTE 
were the resulting surgical scars. 
Eighty percent of the eyes formed flat 
(type 1) scars that were covered by 
normal conjunctiva; another 14% of 
the eyes showed a few small avascular 
cystoid (type 2) scars about 5 mm 
above the limbus, separated fram it by 
normal conjunctiva. Both type 1 and 
type 2 scars did not change over the 
years, did not impair the anatomic 
integrity of the eye, and may be 
designated nondangerous scars. They 
avoided hypotony and its sequeiae and 
are not expected to be subject to the 
late complications of big avascular 
cystic scars seen after the classic fil- 
tering operations. Cataract operation 
after TTE can easily be performed 
because a limbal section with forma- 
tion of a conjunctival miniflap does 
not involve the TTE stoma; eontact 
lenses can be worn safely (Fig 7). In 
only five (7%) of the eyes did type 3 
big avascular scars develop, a similar 


=a 


figure found by other authors using | 


this technique.^* These type 3 scars 
may be categorized as dangerous scars 
because of the known late complica- 
tions. 

The aim of any trabecular surgery 
has always been to bypass the trabec- 
ular meshwork, the site of resistance 
to the aqueous outflow, and to estab- 
lish direct communication between 
the anterior chamber and Schlemm's 
canal The technique of TTE was 
developed with this aim in mind.’ The 
scleral flap was formed large (40 sq 
mm) to cover the TTE stoma com- 
pletely. It was tightly sutured to its 
bed with 7-6 chromic gut to avoid 
escape of aqueous from under the 
scleral flap or through suture fistulas, 
which may follow the use of silk or 
nylon. For the same reason, mutila- 
tion and cauterization of tissues at the 
site of surgery, and especially of the 
scleral flap were meticulously 
avoided; carbonic anhydrase inhibi- 
tors were nct used postoperatively. 
The ultimate rational goal of these 
details of the technique was to force 
as much aqueous as early as possible 
through the surgically created open- 
ings in Schlemm’s canal to keep them 
open.' The postoperative observation 
of the first 20 operated cases in 1970" 
showed that a flat scleral scar without 
evidence of extraocular filtration was 
compatible with normalization of the 
IOT. This was the incentive to pursue 
the rationale of the original technique 
with strict adherence to every detail. 
Whether TTE establishes a direct 
communication between the anterior 
chamber and Schlemm’s canal is 
immaterial censidering the results 
presented herein. 


Key Words.-Open angle glaucoma; tre- 
panotrabeculectemy scars. 
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Comparative Studies of Corneal Surface 


Injury in the Monkey and Rabbit 


Lawrence W. Hirst, MD; Kenneth R. Kenyon, MD; Jerry A. Fogle, MD; Laila Hanninen; Walter J. Stark, MD 


è This animal study of corneal surface 
injury using acid, alkali n-heptanol, io- 
dine, keratectomy, or scraping, despite 
morphologic differences from the human, 
simulated the human response to these 
forms of trauma. The rabbit and monkey 
thus remain useful models for the study of 
the effects of chemical and physical injury 
on the corneal surface. Although abnor- 
malities in the basement membrane com- 
plex seem to play an important role in 
corneal epithelial adhesion problems, the 
presence of a poor substratum on which 
adhesion complexes must in turn rely for 
their stromal attachment is also an impor- 
tant factor. 

(Arch Ophthalmol 1981;99:1066-1073) 


Fe reasons of economy and man- 

agement, the rabbit is the most 
popular animal for studying the 
effects of trauma on the corneal epi- 
thelium. The simian cornea is, howev- 
er, morphologically more similar to 
that of the human because the mon- 
key, unlike the rabbit, possesses a 
diserete Bowman's layer. 

To study the degree of comparable- 
ness of clinical and morphologic 
responses of rabbit and monkey cor- 
neas to various types of chemical and 
physical trauma, we conducted paral- 


lel experiments on New Zealand albi- 


no rabbits and rhesus monkeys. The 
experiments exemplified the simplest 
methods in animal models of produc- 
ing superficial corneal injury: epithe- 
lial scraping, superficial keratectomy, 
chemical deepithelialization with io- 
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dine and cocaine hydrechloride and 
n-heptanol, and chemical injury with 
sulfurie acid and sodium hydroxide 
solutions. 


MATERIALS AND METHODS 


Young adult rhesus monkeys were anes- 
thetized with intramuscular ketamine hy- 
drochloride, 0.5 mL, and with topical pro- 
paracaine hydrochloride. Young New Zeal- 
and albino rabbits were anesthetized with 
intravenous pentobarbital sodium and top- 
ical proparacaine. In all cases, the conjunc- 
tival saes and epithelial surfaces were 
dried with sponges after either placement 
of a lid speculum (monkeys) or proptosis of 
the eye (rabbits). 


Corneal Epithelial Scrape 


On two monkey and two rabbit eyes, the 
central part of the corneal epithelium was 
delineated using a superficial 7-mm tre- 
phine incision. This central epithelial field 
was denuded by scraping with a perpendic- 
ular blade to obtain a smoeth layer consis- 
tent with removal of all cells. 


Superficial Keratectomy 


In two monkey eyes and three rabbit 
eyes, the central part of the cornea was 
incised into the superficial stroma with a 
7-mm trephine. Under am operating mi- 
croscope, a thin lamellar keratectomy was 
performed with a knife to leave a smooth 
superficial stromal surface. 


lodine and Cocaine Cauterization 


In two monkey eyes and four rabbit 
eyes, a 7-mm trephine was held firmly 
against the epithelium, perpendicular to 
the central part of the epithelial surface, 
and 0.1 mL of standard 2% iodine tincture 
was pipetted into the resulting well. After 
60 s, the well was vigorously irrigated with 
balanced salt solution. On removing the 
trephine, 0.25 mL of 4% cocaine hydrochlo- 
ride solution was applied to bind the io- 
dine complexes. The resulting sheet of 
opaque corneal epithelium was gently 
removed using a moistened cotton-tipped 
applicator. | 


n-Heptanol 


In two monkey eyes and four rabbit 
eyes, a 6-mm filter paper soaked in n- 
heptanol and blotted to exclude excess liq- 
uid was placed on the central part of the 

i 


7 


corneal epithelium and held in even contact 
with forceps. After one minute, the disc 
was lifted and the corneal surface was 
irrigated using balanced salt solution. The 
damaged epithelium was gently removed 
with a cotton-tipped applicator. 


Sulfuric Acid 


Two monkey eyes and seven rabbit eyes 
were chemically burned with an 18N solu- 
tion of sulfuric acid. Using this previously 
detailed 7-mm trephine technique, 0.1 mL 
of acid was pipetted into the trephine well : 
and vigorously diluted after 10 s by irriga- 
tion with balanced salt solution. The coag- 
ulated epithelium was gently removed 
using a moistened cotton-tipped applica- 
tor. 


Sodium Hydroxide 


Two monkey eyes and four rabbit eyes 
were burned by placing a 6-mm-diameter 
filter disc soaked in a 4N sodium hydroxide 
solution in firm apposition to the central 
part of the corneal epithelium. After 60 s, 
the dise was removed, and balanced salt 
solution was used to irrigate the corneal 
epithelial surface. The coagulated epithe- 
lium was gently removed with a mo stened 
cotton-tipped applicator. 

In all experimental eyes, chlorampheni- 
col ophthalmie ointment was applied, and 
the animals were followed up for a mini- 
mum of four weeks, a period sufficient for 
observation of epithelial and stromal 
responses to injury and for morphologic 
interpretation therefrom. Clinical exami- 
nation of all corneas was performed at 
intervals using an operating microscope. 
Specific attention was paid to any fluores- 
cein sodium staining of epithelial irregu- 
larities or defects, and jeweler's forceps 
was used to apply gentle traction to the 
epithelial sheet within biopsy sites to test 
adhesion. Epithelial adhesion was de- 
scribed as "tight" where traction with for- 
ceps produced no slippage of the epithelial 
sheet or as "loose" where the epithelial 
sheet was separated from the underlying 
stroma with application of minimal force. 

Serial corneal biopsy specimers were 
obtained at intervals using a 1.5-mm tre- 
phine and lamellar dissection. Biopsy spec- 
imens were obtained immediately after 
injury and subsequently at two days, one 
week, two weeks, and four weeks. A total 
of 100 biopsy specimens so obtained were 
fixed in a glutaraldehyde-formeldehyde 
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\ solution, asd epoxy-embedded semithin 
„Sections of all were stained with paraphen- 


goy norma monkey corneas as morpho- 
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was slightly slower formatiomof basal ment membrane was seen in the rab- 
attachment complexes in the zabbit as bit by day 28 whereas in the monkey, 
compared with the monkey at the only about 20% had regenerated at 
three-day postinjury interval (Tables 
1 and 2). : 


ylenediamime and examined by phase-con- 
trast light microscapy. Representative 
specimens were also examined by trans- 
mission electron microscopy. Biopsy speci- 
mens were also taken from biomicroscopi- 


and 2). 


Superficial Keratectomy lodine and Cocaine 


logic contros. — 


RESULTS 
Corneal Epithelial Scrape 


In both monkey and rabbit, corneal 
epithelial seraping removed the entire 
central part of the epithelium (with 
uniform flvorescein staining) by rup- 
ture of the basal cells, thereby leaving 
an intact basement membrane. Tight 
epithelial adhesion was regained with- 
in three cays, with ultrastructural 
examination showing 100%-intact 
basement membrane (Fig 1). There 


A recurrent epithelial detect oc- 
curred at 14 days in one rabbit; all 
other corneas were nonstainmg with 
fluorescein when examined st three 
and seven days after keratectomy. 
This intact epithelial sheet remained 
totally loose, however, until day 28 in 
all animals. Light microscopy showed 
pannus and stromal scarring be day 14 
(Fig 2) and substantially slower for- 
mation of basement membrar= in the 
monkey as compared with the rabbit. 
An almost entirely intact new base- 


ultrastructural examination had 
immediately after the burn (Fig 5). 


previous basement membrane for ad- 


28 as compared with those in biopsy 


monkey corneas (Tables 1 and 2). 


i oars 


Fig 1.—Monkey cornea seven days after epithelial scraping. Basa. epithelial cells have recovered nearly 
full complement of hemidesmosomes (circle). Basement membrane (asterisk) is intact and continuous 
( X 30,000). 






Table 1.—Response of Monkey Cornea to Various Metheds of Epithelial Debridemeat 










Response, Days 15-28 
Morphologic 


Recovery essentially 
complete by 28th day 


Response, Days 0-14 





Clinical Clinical 


Total epithelial cover and 
tight adhesion at 3rd 
day ` 

Total epithelial cover at 
days 3-7, but loose ad- 

hesion 


Morphologic 
Immediate: total epithelial loss 
and rupture of basal cells, but 
basal lamina intact 
Immediate: bare stromal bed, 
approximately 1096 of basal 
lamina regenerated by 7th day 















Normal 

















Approximately 2096 of 
basal lamina at days 
14-28. Extensive stro- 
mal fibroblasts at day 
28 

Fewer adhesion com- 


Persistently locse epithe- 
lium through day 28 






















Continued normal 





_lodine and eo-- Total epithelial cover and Immediate: total epithelial loss 


















caine hyd*o- tight adhesion at 7th and rupture of basal cells, but plexes than normal at 
chloride day basal lamina intact 28th day ! 
n-Heptanol Total epithelial cover and Immediate: Total epithelial loss Continued normal Fewer adhesion com- 















plexes than normal at 
28th day 

Approximately 20%-25% 
new basal lamina at 
28th day. Few hemi- 
desmosomes "e 

Poor substrate with sub- - 
epithelial amorphous — — 
debris. Good basal 
lamina renewal at day 
28 


tight adhesion at 3rd 

|. day 

Early, clinically loose epi- 
thelium with persisting 
defect at day 14 


and rupture of basal cells, but 
basal lamina intact 


Immediate: total epithelial loss 
and basal cells destroyed; 
basal lamina intact through 
3rd day, gone by 14th day 


Immediate: total epithelial loss 
and basal lamina intact; basal 
lamina gone by day 3. Day 7, 
approximately 1096 basal lami- cele, soft gelatinous 
na renewed stroma, neovasculari- 

re l zation, and hypotonia. 

Quiet at day 28 









Loose epithelium, stro- 
mal haze, and vessels; 
melting in one animal 
with persisting defect 

Epithelium intact but 
loose. One animal pro- 
gressed to descemeto- 


Sulfuric acic 



















Sodium hydroxide Persisting epithelial de- 
fect; days 1-14, mild 


. hyperemia 
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day 28 (Fig 3 and 4) (Tables 1 - 


In both monkey and rabbit, by day 7 i 
there was tctal epithelial cover and — - 
tight epithelial adhesion even though 


shown rupture through the basal cells - 





hesion. Adhesion complexes seemed to E i 
be slightly deereased in number atday ` 


specimens from normal rabbit and 







The regenerating epithelium used the — 
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Fig 2.—Monkey cornea 14 days after keratectomy. Basal epithelial cells have secreted only a few d 
discontinuous segments of basement membrane (arrowheads); anterior part of stroma is irregular, and 
fibroblastic cell (F) contains extensive rough-surfaced endoplasmic reticulum ( x 20,000). 

) 





Fig 3.—Monkey cornea 28 days after keratectomy. Irregularity of porous superficial stroma persists, and 
overlying basal cells are disorganized, having undulating cell membranes with basement membrane 
segments (asterisks) lining these invaginations. Increased cellularity of stroma is evident ( x 20,000). 


Fig 4.—Rabbit cornea 28 days after keratectomy. Regeneration of basement membrane is excessive, as 

several areas of duplication (brackets) have occurred ( X 30,000). 
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p n-Heptanol 


“In all animals, epithelial defects 


were healed and tight epithelial adhe- 
. Sion was established by day 3 (Fig 6) 
after exposure to »-heptanol, although 
a microscopie examination showed rup- 
Sture of basal cells with an intact base- 
ment membrane immediately after 
trauma. Although the original base- 
ment membrane was used for adhe- 
sion, the number of hemidesmosomal 
attachments was persistently de- 
creased through day 28 as compared 
with the controls. 


Sulfuric Acid 


Because reactions of monkey and 

rabbit eyes to acid burns were dissimi- 
"B lar, they will be described separately. 

In one monkey eye, there was a 
recurrent epithelial defect noted at 
day 14, and in the other monkey's eye, 
there was a persisting epithelial 
defect leading to melting and perfora- 
tion of the cornea at day 28. In both 


yÈ 
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monkeys, the corneal epithelirm was 
entirely loose throughout the 28 days 
of the experiment. The stroma re- 
mained clear, however, and there was 
minimal neovascularization ia both 
eyes, 

In the monkey corneas, aEhough 
the original basement membrane was 
intact at day 8 (Fig 7), it had disap- 
peared by day 14, and a 25% new 
basement membrane formation was 
apparent by day 28 (Fig 8). Thesuper- 
ficial stroma was porous, wita sub- 
stantial fibroblastic activity (Fw 8). 

In the rabbit, one cornea had a 
persisting epithelial defect and pro- 
ceeded to melt and perforate by day 
28, whereas two others had persisting 
epithelial defects through day 2€ with- 
out stromal loss. The other three cor- 
neas had healed epithelial defects by 
days 7 and 14. There was no discern- 
ible adhesion of the epithelium <o the 
stroma through day 28 in any "abbit 
eye. In addition, by day 14, all ccrneas 
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had 360° of superficial and deep neo- 
vascularization extending to the 
burned area. The stroma remained 
opaque centraly throughout this peri- 
od. 

Although the initial basement 
membrane was intact after the burn, 
it disappeared entirely by day 7, with 


between 50% and 80% new basal lami- 


na production and considerable redun- 
dancy by day 28 (Fig 9). When tested, 
this aberrant basement membrane 
elevated easily with the overlying epi- 
thelium (Fig 10). The stroma was 
infiltrated with numerous polymor- 
phonuclear cells, and there was exten- 
sive neovascularization and fibroblas- 
tic activity (Tables 1 and 2). 


Sodium Hydroxide 


In both rabbits and monkeys, 
although there was epithelial re-cover 
by day 14, the cover was nonadherent 
in all cases. One monkey cornea 
thinned to a descemetocele at day 28. 


Comnarative Ctiidine Wiens ai ai 


4» FSI 





var, x" After the 


AV 


am- 
. ' 


"m 
e 


There was peripheral neovasculariza- - 


tion and hypotonia in all cases, and the 
stroma was soft and gelatinous in 
I fea - 2 

initial period of three 
monkey and seven to 14 
'abbit, the original basal 






lamina disappeared (Fig 11). In the 


rabbit, there was minimal new base- 
ment membrane produced until day 28 
(Fig 12), and in the monkey, about 10% 
was re-formed at that time (Tables 1 
and 2). 








Table 2. 






Debridement - 


Method Clinical 















Keratectomy 










14. One epithelial 












Total epithelial cover. 
Tight adhesion at 
day 3 


lodine and co- - 
caine hydro- 

. chloride 
i 8 n-Heptanol 








































Sulfuric acid 3 eyes with persistent 


defects 


























Sodium hydroxide 







hyperemia 







Response, Days 0-14 






Total epithelial cover and 
tight adhesion, day 3 


Total epithelial cover at 

days 3-7. Loose adhe- 
sion, pannus and early 
stroma scarring at day 





breakdown at day 14 







Total epithelial cover and 
tight adhesion, day 3 


Persisting epithelial de- 
fect, days 1-14. Mild 







Cane’ 

! * COMMENT 
Scraping of the corneal epitheliu: 

and cauterization of the corneal epi- 

thelium with iodine and cocaine are 


, 
i 


techniques that have been used clini- - 


cally to manage various corneal condi- 
tions, including epithelial herpes, re- 
current epithelial erosions, and intra- 
operative epithelial clouding. These 
physical and chemical debridements 
tend to heal rapidly, with no residual 


scarring and usually no recurrent 


defects. Superficial keratectomy has 


Morphologic 
immediate: total epithelial loss 
and rupture of basal cells with 
intact lamina; hemidesmo- 
somes start regenerating at 
pui. 

Immediate: bare stromal bed 
with no epithelium or basal 
lamina. Fifty percent basal 
lamina renewed at day 14 








1 





Immediate: total epithelial loss 
and rupture of basal cells; 
basal lamina intact 


Immediate: total epithelial loss 
and rupture of basal cells; 
basal lamina intact 


Immediate: total epithelial loss 
and basal lamina intact; basal 
lamina gone at day 7. Approx- 
imately 1096 basal lamina re- 
newed at day 14; lifted off 
with epithelium, and there was 
disorganized substrate 












tion 





Immediate: total epithelial loss 
and basal lamina intact. Basal 
lamina gone days 7-14 
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Persisting loose adhe- 
sion through day 28 


Continued normal 
Continued normal 


3 eyes with loose epithe- 
lium at day 28. 2, per- 
sisting epithelial de- 
fects with no stromal 
loss at day 28. 1, per- 
sisting epithelial defect 
with perforation at day 
28. Deep and superfi- 
cial vascularization to 
burn area and substan- 
tial stromal opacifica- 


Epithelium intact but 
loose. One eye pro- 
gressed to descemeto- 
cele. Soft stroma neo- 
vascularization and hy- 

potonia. Quiet, day 28 


Pyp 


also been applied clinically for the 
removal of opacities of epithelium and 
Bowman's layer. Although this sur- 
gery produces initially an irregular 
anterior epithelial surfaee, by six to 
eight weeks there is firm epithelial 
adhesion, and eventually the defect i 
filled by regenerated epithelium and 
scar tissue.’ Thus, recurrent surface 
problems are rare postoperatively. 
Acid or alkali corneal injuries are 


usually accidental, and serious eonse- 


quences can ensue from such uncon- 


Morphologic 
Continued normal 


intact basaldamina et 
day 28. Substantial re- 
duplicaticn at day 28. 
Extensive stromal fi- 
broblasts at day 28 






Fewer adhesion com- 
plexes than normal at 
day 28 
Fewer adhesion com- 
plexes than normal at 
day 28 
Approximately 5096 to 
8096 basal lamina re- 
newal at day 28, lifting 
off with epithelium; dis- 
organized substrate 















Minimal basal lamina at 
day 28. Prominent re- 
duplications and disor- 
ganized substrate 


Fig 6.—Monkey cornea three days after receiving n-heptanol. Epithelium, basement membrane, and 


Bowman's layer appear intact, although hemidesmos 


absent ( x 20,000). 
es IU : 
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omes of newly regenerated epithelium are nearly 
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Fig 7.—Monkey cornea two days after eiving s ic acd. 


| after receiving sulfuric acid. Original basement membrane is 
ultrastructurally unaffected. pues epithelium has. 

(x 20,000). _ Bec se 
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as yet produced no hemidesmosomes 
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Fig 8.—Monkey cornea 28 day 5 after receiving sulfuric acid. Bas 
synthesized because of its cl e application to cell m ne a 'em 
omes, is : ll very sporadic. Bowman's. ayer İS pi rous, di hiz 
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Fig 9.—Rabbit cornea 1 S 
(compare Fig 7) has disap 
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after recei . Orginally intact basement membrane 
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Fig 10.—Rabbit cornea 14 days after receiving sulfuric acid. After removal of nonadherent epithelial 


sheet, examination of basal cell surface shows t 
material have remained attached to cells rather th 


Fig 11.—Rabbit cornea 14 days after receiving sodium h 
basement membrane (asterisks) with associated ancho 
membrane has not been utilized by regenerated epitheli 
basement membrane, allowing 
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trolled application. Generally, acid- 
burned human corneas tend to ini- 
tially lose the coagulated epithelium, 
but they quickly regenerate a new 
epithelial cover that becomes firmly 
adherent early in the course. Recur- 
rent erosive problems from acid burns 
are also uncommon, although this 
depends on individual circumstances. 
The strength of automobile battery 
acid is similar to the 18N sulfuric acid 
solution used in our experiments. 

Alkali burns, by contrast, tend to be 
much more severe, leading to poor 
epithelial adhesion, recurrent epithe- 
lial defects, and stromal haze, soften- 
ing, and melting, often with corneal 
perforation.*”” 

Corneal epithelial scraping, iodine 
cauterization, and n-heptanol burns’ 
all allow effective removal of epithe- 
lium with the rupture of the basal 
cells, permitting the cornea to reuse 
the original basement membrane by 
the new epithelium. The renewal of 
epithelium occurs within three to sev- 
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en days, with tight epithelial adhe- 
sion. This reliable course of healing 
supports the common clinical use of 
scraping or iodine for debridement. 
The underlying disease process for 
which scraping or iodine cauterization 
may be indicated (eg, herpes simplex 
dendritic keratitis) may complicate 
the problem, however, because the 
basement membrane may be abnor- 
mal at the time of debridement. This 
may explain the occasional persisting 
or recurrent epithelial defect after 
such debridement. 

The technique of taking sequential 
superificial corneal biopsy specimens 
in the time-related study of disorders 
of the corneal epithelium and superfi- 
cial stroma is valuable in permitting 
the use of fewer animals in each 
experimental group. Our studies high- 
light any comparative differences in 
responses under identical experimen- 
tal and observational settings. The 
emphasis, contrary to previous 
studies, is on the clinical assessment 


E VL 


hat basement membrane segments and other filamentous 
an to stroma ( x 20,000). 


ydroxide. Short segmental remnants of original 
ring fibrils (arrowhead) persist. This basement 
um, as these cells have become elevated from 
collagen fibrils (brackets) to become interposed ( x 30,000). 


T. 


of adhesion followed by longitudinal 
observation of the adhesion complexes 
in the same animal. These experi- 
ments suggest that the monkey is 
perhaps the more suitable an:mal in 
correlative epithelial adhesion studies, 
although obviously, useful correlates 
between rabbit and human corneas 
exist. 

The loose epithelial adhesion per- 
sisting through 28 days after superfi- 
cial keratectomy in our experiments 
and similar observations by Khodad- 
oust et al' support the use of a protec- 
tive soft contact lens after this proce- 
dure in humans, to avoid intercurrent 
dislodging of the recovering epithe- 
lium. 

The ultrastructural examination re- 
sults of the alkali- and acid-burned 
corneas illustrated that there are two 
major morphologic components to epis 
thelial adhesion: hemidesmo- 
some-basement membrane adhesion 
complexes and the collagenous sub- 
strate on which these rest. Quantita-, 
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Fig 12.—Rabbit cornea 28 days after receiving sodium h 


nonadhesion continues 


tive and qualitative abnormalities of 
these adhesion complexes alone (eg, 
incompleteness, thiekening, or dupli- 
cated basal lamina) may explain poor 
adhesion in some cases. However, 
where damage to Bowman's layer or 
the anterior part of the stroma occurs, 
the accumulation of keratocytes and 
cellular and amorphous debris prevent 
adhesion even with normal basement 
membrane. 

The possible role played by subepi- 
thelial polymorphonuclear leukocytes 
in delayed adhesion^* must also be 
considered. There is, thus, a rationale 
for mechanically debriding certain 
damaged corneal surfaces and thereby 
removing loose material that might 
otherwise deter adhesion of resurfac- 
ing basal cells. 

The enly eomparative difference in 
the two animal species' responses to 
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trauma seen in this study was the 
excessive vascularization, stromal 
opacification, and persisting epithelial 
defects that occurred after topical 
acid application in the rabbit. The only 
apparent anatomic difference ` þe- 
tween rabbits and monkeys is the 
absence of a compact Bowman’s layer 
in the rabbit. The role of differences 
in lid anatomy and blinking physiol- 
ogy can not be assessed at present. It 
could be postulated that Bowman’s 
layer provides a protective barrier in 
the primate cornea, whereas its 
absence in the rabbit leads to stromal 
damage in acid burns similar to that 
seen with alkali burns. There was also 
a suggestion that the monkey and the 
rabbit have different rates of regen- 
eration of new basement membrane. 
The most notable was the difference 
evidenced in sulfurie acid burns, 
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wherein the faster production of new 
basement membrane in the rabbit, as 
compared with the monkey, did not 
parallel the less favorable course seen 
clinieally in the rabbit cornea. In all of 
the chemical burns, the rate of produc- 
tion of attachment complexes to ei- 
ther the old or new basement mem- 
brane seemed slower than was seen 


after epithelial scraping or keratecto- 
my. 
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Fluorescein Angiography * ‘a 


Demonstration of Flow Pattern of Anterior Ciliary Arteries | 
| : yar, E " 


em " 
Eduardo D. Talusan, MD, Bernard Schwartz, MD, PhD - 


e With fluorescein angiography of the 
episcleral region at two frames per sec- 
ond, the wide, tortuous vessels perforat- 
ing the sclera near the limbus were shown 
to first fill with fluorescein at an average of 
19 s after intravenous injection of fluores- 
cein. These perforating vessels should be 
called the anterior ciliary arteries because 
they are the first vessels to fill with fluo- 
rescein, fill at the same time the iris fills, 
give out branches, have higher pressure 
compared with veins, and show pulsa- 
tions when the pressure is applied to 
them. In addition in most cases, distinctly 
different veins that fill laminarly or fully 
were seen. The first filling with fluorescein 
occurred at the scleral perforation point 
and proceeded posteriorly toward the rec- 
ti muscles. This finding is in contrast to 
the accepted concept that the anterior 
ciliary arteries, as the continuation of the 


muscular arteries, fill from the region of 
the recti muscles. No significant differ- 
ences were observed in the fluorescein 


angiographic patterns of the episcleral 
vessels between normal eyes, ocular 
hypertensive eyes, and eyes with primary 
open angle glaucomas. 

(Arch Ophthalmol 1981;99:1074-1080) 
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The results of fluorescein angio- 
graphic studies of th anterior cil- 
iary vessels are conflicting. | 
and co-workers, Laatikainen,” 


Raitta and Vannas, using a similar 


technique in normal and glaucoma- 
d hat the first 


Because of this flow pattern, the lat- 
ter group of investigators have called 
these vessels emissary veins that 
drain the ciliary body region to join 
the extraocular venous plexus. The 
purpose of this article is to attempt a 
resolution of this conflict by reporting 
our observations on the fluorescein 
angiographic features of the anterior 
ciliary vessels with use of rapid- 
sequence photography at 0.5-s inter- 
vals combined with an estimation of 
their intravascular pressure. 


MATERIALS AND METHODS 


d 
Fluorescein angiography of the anterior 
ciliary vessels was done using a slitlamp 
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with a photographic attachment with the 
magnification set at x 16. With this mag- 
nification, only one quadrant of the episcle- 
ral region of the eye was studied at a time 


(either the nasal, temporal, superior, or 


inferior quadrant). High-speed black-and- 
white film (Kodak Tri-X) was used for the 
angiography and moderate-speed color 
film (Kodak Ektachrome 64) was used for 
taking of control color photographs of the 
anterior ciliary vessels. An accessory flash 
connected to a high-speed flash generator 
firing at 0.5-s intervals was used. An excit- 
er filter that allows 80% transmittance at a 
4,650-A wavelength was used before the 
flash source. A barrier filter thet allows 
95% transmittance at a 5,250-A wavelength 
was used before the film? An automatic 


. digital recording of the elapsed time on the 


film was used. | eat 

At the start of the study, the problem of 
the pseudofluorescence of the sclera 
became apparent, especially when the hori- 
zontal quadrants were being stud:ed. This, 
however, was not a problem in the vertical . 
quadrants. By several trials, we found that 
this problem could be eliminated by posi- 
tioning the accessory flash opposite the 
area being examined, ie, if the nasal side of 
the right eye was being studied, the flash 
was placed temporal to the right eye and 
vice versa. The transit of the dye was 
recorded on high-speed black-and-white 
film and developed in a high-accutance 
developer (Edwall FG7) for eight minutes 
at 20 °C. The mounted positive transparen- 
cies were then projected in sequence, one 
by one, on a screen together with the color 
photograph and analyzed independently by 
two observers. 

An informed consent was obtained from 
each patient. A topical anesthetic was, not 
used prior to the angiography. Five milliti- 
ters of 10% solution of sodium fluorescein 
was injected as fast as possible into an 
antecubital vein. The timer was activated 
at the start of the injection, and 10 s later 
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the photography cf the transit of the dye 
was taken at 0.5-s intervals. 

Immediately after the angiographic pro- 
cedure, the pressure was measured in the 
vessels in the area where the angiogram 
was taken, followed by the measurement of 
intraocular pressure using the Goldmann 
applanation tonometer. The technique of 
measurement of episcleral venous pressure 
has been previously described* and consists 
of an air pressure chamber on the tip of 
which is a disposable, thin, transparent 
latex membrane (Tonofilm) held in place 
with an O ring. The pressure chamber 
mounted on a slitiamp is connected to a 
eontrol unit. The output of this control unit 
is then connected to an amplifier strip 
chart recorder with a remote foot pedal for 
marking the value of the pressure end 
point. The pressure in the chamber is con- 
trolled with a hand-held air insufflation 
bulb. We used the total collapse of the vein 
as our end point. This instrument has a 
maximum measurng limit of approxi- 
mately 35 mm Hg. The average of a mini- 
mum of eight consecutive measurements 
was taken as the mean episcleral venous 
pressure. The mear coefficient of variation 
for the measurement of episcleral venous 
pressure was 13.5%. 

The fluoreseein filling patterns and pres- 
sure measurements of the anterior ciliary 
vessels were studied in groups of normal 
patients, hypertensive patients, and pa- 
tients with primary open angle glaucoma 
(Table 1). Normal subjects were those with- 
out any history of ocular trauma or inflam- 
mation, intraocular pressures less than 21 
mm Hg on two or more independent exam- 
inations, and normal optic discs and visual 
fields. Ocular hypertension was defined as 
intraocular pressure equal to or greater 
than 21 mm Hg on two or more independ- 
ent examinations with normal visual fields, 
with or without glaucomatous optie disc 
changes. The patients with primary open 
angle glaucoma were defined as those hav- 
ing intraocular pressures equal to or 
greater than 21 mm Hg with gonioscopical- 
ly open filtration angles, typical glaucoma- 
tous optic dise changes, and visual field 
defects characteristic of glaucoma." Visual 


fields were determined with the Goldmann: 


perimeter. All subjects with glaucoma were 
being treated with various combinations of 
pilocarpine hydrochloride, antieholinester- 
ase agents, epinephrine, and carbonic 
anhydrase inhibitors. The patients with 
ocular hypertension did not receive any 
ocular therapy. Subjects who had had pre- 
vious ocular surgery were excluded. 

The following data were determined 
from the angiographic film sequence: (1) 
first arterial appearance time, which is 
derived from the frame that shows the 
first appearance of fluorescein in the 
artery; (2) first venous appearance time, 
derived from the frame of the fluorescein 
sequence showing the first laminar filling 
of the vein; (3) transit time, defined as the 
first venous appearance time minus the 
first arterial appearance time; (4) venous 
filling pattern; and (5) direction of arterial 
filing. For statistical analysis, the x^ test 
was used to determine differences for 
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Table 1.—Characteristics of Patient Population 


Patients With Patients With | 
Normal Ocular Primary Open 
Patients Hypertension Angle Glaucoma Tctal 
No. of patients 
(eyes) 11(12) 8(9) 13(18) 32(39) 





Intraocular pressure, 


mm Hg 


Range 


Table 2.—Distribution of Fluorescein Angiograms of Anterior Ciliany Arteries 





According tc Quadrant of Episcleral Area 


Patients With Patients With 
Normal Ocular Primary Open 
Patients Hypertension Angle Glaucoma Tctal 
Quadrant 
Superier 1 2 2 5 
Inferior 7 4 8 19 
Nasal 1 2 2 5 
Temporal 3 1 6 10 


Total, vertical 
quadrants 8 6 10 24 


Total, horizontal ' 
quadrants 4 3 8 15 | 


venous filling patterns between tae vari- 
ous diagnostic groups." The Mann-Whit- 
ney U test was used to compare differences 
in frequency distributions of first appear- 
ance time of fluorescein in the anterior 
ciliary arteries by quadrant. A P value of 
less than .05 was chosen as the evel of 
significance. 


RESULTS 


A total of 60 fluorescein angio- 
grams were done. Twenty-one were 
excluded because of poor teehnical 
quality. Twelve eyes of 11 normal 
subjects, nine eyes of eight patients 
with ocular hypertension, and 18 eyes 
of 13 patients with primary open 
angle glaucoma had satisfactory fluo- 
rescein studies and were analyzed. 
The distribution and characteristies of 
the three groups are given in Table 1. 
Table 2 giwes the quadrants of the 
episcleral veins where the anterior 
ciliary arteries were studied. 


Anterior Ciliary Vessel 
Pressure Measurement 


Observation of the episcleral region 


usually showed two types of anterior 


ciliary vessels: wide and tortuous, and 
narrow and straight. The color differ- 
ence between the two were at times 
not distinct since it was difficalt to 
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define which was more red or more 
blue. The wide and tortuous perforat- 
ing vessels in all of the three groups 
could not be made to collapse by the 
episcleral pressure measarement tech- 


nique. Since our instrament has a 


maximum pressure-measuring limit 
of approximately 35 mm Hg, inability 
to collapse these vessels implies that 
they have pressures greater than 35 
mm Hg. At this level of applied Dres- 
sure, these vessels showed pulsations. 
The small and straight episcleral ves- 
sels in the area of angiographic study 
had a mean pressure of 10 mm Hg, 
similar to our previous measurements 
of episcleral veins* For ease of 
description, using the results of these 
pressure measurements, we will refer 
to the wide, tortuous, perforating ves- 
sels as the anterior ciliary arteries and 
to the smaller and straighter vessels 
as the anterior ciliary veins. 


Fluorescein Angiography 


The filling sequence (Fig 1 to 3) in 
the episcleral area can be summarized 
as follows: approximately 19 s after 
the injection of the flucrescein into 
the antecubital vein, the anterior eili- 
ary arteries started to show flucres- 
cein filling at their point of scleral 
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Fig 1.—Angiogram of temporal episcleral region of left eye of 
65-year-old man with ocular hypertension. Top left, Diagram for 
orientation: A1, A2, and A3 indicate segments of anterior ciliary 
artery; L, limbal branches; P, perforation point; and V1 and V2, 
anterior ciliary veins. Top right, 17.3 s after intravenous injection 
of fluorescein showing initial filling of upper segment of A1 
(arrow). Center left, 0.9 s later, lower segment of A2 (arrow) has 
started to fill. Note absence of filling in segment A3 and veins V1 
and V2. Center right, 0.7 s later, increase in filling of segment A2 
and start in filling of segment A3 (arrow). Bottom, Later phase 
taken 8 s after initial fluorescein appearance showing complete 
filling of segments A1, A2. and A3 and its limbal branches (L). 
Note that veins V1 and V2 have just started to fill (arrows). 
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perforation. The main trunk of these 
arteries then showed gradual fluores- 
cein filling with progression of the 
fluorescein fillmg toward the rectus 
muscle. At its point of scleral penetra- 
tien, the anterior conjunctival branch 
of the anterior ciliary artery also 
gradually filled and, on reaching the 
limbus, took a recurrent course to 
anastomose with the posterior con- 
junctival artery. 

Approximately 4 s after the initial 
appearance of the dye in the anterior 
ciliary artery, the anterior ciliary vein 
showed laminar filling. In the majori- 
ty of the eyes studied, this laminar 
filling persisted until the last photo- 
graph of the fluorescein angiographic 
sequence, that is, for a duration of 9 s. 
Shortly after the initial venous filling, 
the small conjunctival and episcleral 
vessels became fluorescent, making 
the differentiation between an artery 
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and a vein virtually impossiole. In 
some cases, where the iris was 
included in the photographic field, the 
iris vessels showed fluorescein filling 
at the same time that the anterior 
ciliary artery started to fill. The iris 
vessels then gradually filled with fluo- 
rescein together with the progression 
in the filling of the anterior eiliary 
artery. 

No difference was observed in the 
filling of the anterior ciliary arteries 
by fluorescein by quadrant (Table 3). 
In only one eye in the inferior quad- 
rant, the anterior ciliary artery filled 
from outside the eye, and in two the 
direction of filling was not ascer- 
tained. In the majority of eyes. 21 of 
24, the anterior ciliary arteries álled 
from inside the eve. Among tke dif- 
ferent diagnostic groups, there was no 
significant difference in the direction 
of filling by fluorescein of the anterior 





ciliary arteries (Table 4). 

In 11 of the 12 normal eyes, the 
anterior ciliary artery showed initial 
fluorescein filling zt its point of scle- 
ral perforation, fillmg from inside the 
eye. In one ere, the arteries were 
completely filled with fiuorescein in 
the first frame, and, therefore, the 
direction could not be ascertained. In 
all of the nine ocular hypertensive 
eyes, the anterior ciliary artery filled 
from inside the eye. In the group with 
glaucoma, 16 showed arterial filling 
from inside the eye, one from the 
outside, and in ene the direction could 
not be ascertained. In the one patient 
in whom the artery filled from outside 
the eye, the fluorescein angiography 
was repeated and showed the same 
filling pattern. This patient was not 
obvieusly different from other pa- 
tients with glaucoma in type of medi- 
cation, level of intraocular pressure, 
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Fig 3.—Angiogram of temporal episcleral region of right eye of 71-ye 


ar-old woman with primary open angle glaucoma. 





Intraocular pressure is 20 mm Hg with pilocarpine hydrochloride 2% four times a day. Top left, Diagram for orientation: 
A1. A2, and A3 indicate segments of anterior ciliary artery; |, iris vessels; L, limbal branches; and P, perforation point. 
Top right, Initial fluorescein filling of segment A1 from its scleral perforation point (arrow) extending to A2 and upper 


segment of A3. Note absence of fluorescein filling in lowe 
to upper segment of A2 and to lower segment of A3. Limb 


Note that iris vessels (arrows) have just started to fill. 


appearance of the anterior ciliary 
artery, or systemic illness. 

In the group of 12 normal eyes, five 
had laminar filling persisting until 
the end of the roll of 36 exposures (9 s 
after the first arterial filling) without 
attaining a full venous filling (Table 


5) In three, full venous filling 
occurred, and in four, no visible 


venous filling was noted. In the ocular 
hypertensive group, six eyes had lam- 
inar filling only and none attained full 
venous filling. Three eyes did not 
show any venous filling at all. In the 
18 glaucomatous eyes, 12 had persist- 
ent laminar filling, four -had full 
venous filling, and two did not show 
any venous filling at all. 

No significant difference was ob- 
served in the time of the first appear- 
ance of fluorescein in the anterior 
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ciliary arteries in the nasal, temporal, 
and inferior quadrants (Table 3). In 
the superior quadrant, there were only 
five eyes examined, and their anterior 
ciliary artery had a median first 
appearance time of 14 s (range, 11 to 
30 s). A comparison of the first ap- 
pearance times of fluorescein in the 
anterior ciliary arteries showed no 
significant difference among the qua- 
drants except for the superior vs the 
nasal quadrant (P < .032). However, 
the sample size was small for each 
group. On combining the nasal and 
temporal data and also the superior 
and inferior data, a statistically sig- 
nificant difference was also obtained 
(Fig 4), indicating the shorter appear- 
ance time of the vertical arteries 
compared with the horizontal ones. 
In the normal group, the first fluo- 


r segment of A3. Bottom 
al branch has also starte 


left, 1 s later, filling has progressed 
d to fill. Bottom right, Further filling. 


rescein filling of the anterior ciliary 
artery at its point of perforation 
occurred at a median of 18.5 s after 
the start of the fluorescein injection 
(Table 6). In the ocular hypertensive 
and glaucoma groups, this occurred 
also at 18 and 18.5 s, respectively. The 
difference between the three groups 
was not significantly different. 

In the group of 12 normal eyes, the 
episcleral vein in eight started to show 
laminar filling at a median of 21 s 
after the fluorescein injection, with a 
median transit time of 3.5 s (Table €). 
The six ocular hypertensive eyes had a 
median first-filling appearance time 
of 21.5 s and a median transit time of 
35s. In the 16 eyes with glaucoma, tHe 
median first venous appearance time 
was 23 s, with a median transit time of 
4 s. There was no statistically signifi- 
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Fig 4.—Scatter plot of first appearance 
time of fluorescein in anterior Ciliary arte- 
ries comparing superior and inferior quad- 
rants with temporal and nasal quadrants. 


cant difference among the three 
groups in venous appearance times. 


COMMENT 


Using the described fluorescein an- 
giographie technique and with expo- 
sures at 0.5-s intervals, we have dem- 
onstrated that the filling of the 
perforating vessels generally occurs 
first at the site of emergence from the 
sclera and proceeds posteriorly. 

Bron and Easty' reported that in 
normal patients the first vessels that 
filled with fluorescein were the ones 
that perforated the sclera. The first 
filling occurred 16 s after the intrave- 
nous (IV) injection of the dye, and the 
filling started at the scleral perfora- 
tion point and proceeded posteriorly, 
They labeled these vessels as emissary 
veins, apparently because of the direc- 
tion of flow. They also observed that 
the fluorescein filling of these vessels 
Started at the same time with iris 
filling. Neither the number of frames 
taken per second nor the number of 
normal eyes observed is indicated in 
this study. 

Amalric et al,’ using two to three 
frames per second, described the ante- 
rior ciliary vessels primarily as veins 
with flow from inside the eye to out- 
side. Their conclusion that these ves- 
sels are veins was based not only on 
the fluorescein flow pattern but also 
on' their clinical appearance with 
biomieroscopy. 

Ikegami,’ using a fluorescein an- 
giographic technique of three frames 
per second in a study of 91 normal 
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Table 3.—Direction of Filling and First Appearance Time of Anterior Ciliary Artery 
According to Quadrants of Episcleral Area (All Three Diagnostic Groups Combined) 












Quadrants Total 
DE ME NEQU" TERCER r e e E I LX LE, 
Tem- Hori- 
Nasal poral Superior Inferior zontal 








Direction of filling 











From inside 
eye 5 10 5 16 15 21 
From outside 
eye 0 0 0 1 0 1 
Could not be 
ascertained 0 0 0 2 0 2 
No. of eyes 5 10 5 19 15 24 
First appearance time, s 
Range 18-23.5 15-30 11-30 9.8-24.6 15-30 9.8-19.5 
Median 20 19 14 18 20 17.3 
No. of eyes 4 10 5 14 14 19 
Table 4.—Direction of Anterior Ciliary Artery Filling | 
Ocular Primary 
Hyper- Open Angle 
Normal tension Glaucoma 

















Direction 
From inside eye 11 9 16 36 (92) 
From outside eye 0 0 1 1 (3) 
Could not be ascertained 1 0 1 2 (5) 
Total No. of eyes 12 9 18 39 (100) 


Table 5.—Venous Filing Pattern 
Ocular Primary 


Hyper- Open Angle | 
tension Glaucoma 








Normal Total (95) 









Venous filling pattern 
Laminar 12 23 (59) 


Full 4 7 (18) 


Not seen 2 9 (23) 
Total No. of eyes 12 18 39 (100) 
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e|ojloljio 





Table 6.—First Appearance Times and Transit Time 


Ocular 
Hypertension 
(N = 9) 


Primary Open 
Angie Glaucoma 
(N = 18) 
First arterial 

appearance time, s 
Range 
Median 


First venous 
appearance time, s 


Range 415.4-34.5 


Transit time, s 
Range 
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subjects, also showed that these perfo- 
rating vessels filled early and from 
inside the eye. He likewise labeled 
these vessels as emissary veins, 
although in one case where histologi- 
eal studies were done, the vessels 
showed the structure of an artery. 
Brancato et al, in their fluorescein 
angiographic study of normal sub- 


jects, found that the first filling of the 


anterior ciliary arteries occurred 16 s 
after the IV injection of fluorescein. 
In their technique, they did not men- 
tion the rate of film exposure or the 
number of eyes studied, nor did they 
specifically mention the direction of 
filling of the artery although they 
seemed to imply that it is filling from 
outside the eye. 

Laatikainen, in a study of the tem- 
poral perilimbal area of 156 eyes, con- 
cluded that the first vessels to show 
fluorescein filling are the branches of 
the anterior ciliary arteries that are 
coming from the temporal, inferior, or 
superior rectus muscles. Her tech- 
nique involved taking exposures at 
1.5- to 2-s intervals. These intervals 
between film exposure may have been 
so long that the direction of arterial 


1. Braneato R, Frosini R, Boschi M: L'Angio- 
grafia superficiale a fluorescein del bulbo ocu- 
lare. Ann Ottal Clin Ocul 1969:95:433-439. 

2. Laatikainen L: Perilimbal vasculature in 
glaucomatous eyes. Acta Ophthalmol 1971; 
111(supp!):54-73. 

3. Raitta C, Vannas S: Fluorescein angio- 
graphie features of the limbus and perilimbal 
vessels. Ear Nose Throat J 197 1;50:58-62. 

4. Bron AJ, Easty DL: Fluorescein angiogra- 
phy of the globe and anterior segment. Trans 
Ophthalmol Soe UK 1970;90:339-367. 

5. Amalric P, Rebiere P, Jourdes JC: Nouvelles 
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filling may have been missed. In our 


series, even by taking exposures at 
0.5-s intervals, the direction of arterial 
filling was not ascertained in three 
eyes because in the first frame that 
showed fluorescein filling, the artery 
was already completely filled. 

From our observations, the vessel 
that emerges from the sclera and fills 
early with fluorescein is the anterior 
ciliary artery filling from inside the 
eye. This conclusion is based on the 
following observations: (1) it is the 
first vessel to fill with fluorescein; (2) 
it fills at the same time that the iris 
vessels fill; (3) it gives out branches as 
it emerges from the sclera; (4) it has 
higher pressure compared with the 
veins; (5) it shows pulsations when 
pressure is applied to it; and (6) in 
most cases, distinctly different veins 
that fill laminarly or fully were dem- 
onstrated. | 

Many times it is difficult to deter- 
mine which episcleral vessels are 
arteries or veins based on color alone. 
Our observations indieate that the 
narrow, straight vessels are veins and 
the wide, tortuous vessels are arteries. 
This difference in the appearance of 
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e We studied, in a rabbit, the ocular 
toxicity of topical 1% solutions or suspen- 
sions of amphotericin B, flucytosine, 
miconazole nitrate, and ketoconazole. 
Flucytosine, miconazole, and ketocona- 
zole did not retard the closure of 8.5-mm 
corneal epithelial defects; amphotericin B 
greatly retarded the closure of such 
defects. Amphotericin B produced dra- 
matic pathologic changes in this model; 
these changes worsened with each day of 
therapy. Ketoconazole produced modest 
biomicroscopically and histologically de- 
tectable-pathologic changes in the regen- 
erating corneal epithelium; flucytosine 
and miconazole did not produce such 
changes. 

(Arch Ophthalmol 1981;99:1 081-1084) 


efore the approval, in December 
1978, of 5% natamyein suspension 
for topical ocular use, no Food and 
Drug Administration-approved anti- 
fungal agent for either topical or sub- 
conjunctival administration for ocular 
fungal infections was marketed in the 
United States. Although natamycin is 
useful for certain superficial fungal 
corneal ulcers, its penetration to deep- 
er corneal foci of fungal keratitis and 
its intraocular penetration are poor.’ 
To treat ocular fungal infections, 
ophthalmologists frequently use anti- 
fungal agents marketed for nonoph- 
thalmic use. These include amphoteri- 
cin B, flucytosine, and miconazole 
nitrate. No controlled experimental 
studies on the ocular toxic effects of 
topically administered antifungal 
agents are published in the literature. 
This article reports the findings of a 
masked, controlled animal study that 
evaluated the effects of amphotericin 
B, flucytosine, miconazole, and keto- 
conazole (a new antifungal agent not 
yet marketed in the United States) on 
the rate and quality of corneal epithe- 
lial wound healing. 
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MATERIALS AND METHODS 


Forty New Zealand albino rabbits 
weighing between 2 and 3 kg were used. In 
our core study, the following antifungal 
medications were used: (1) 1% amphoteri- 
cin B prepared from the commercial intra- 
venous (IV) preparation (crystalline am- 
photericin B solubilized by the addition of 
unspecified amounts of desoxycholate by 
the manufacturer and diluted with water 
to result in a 1% solution), (2) 1% ketocona- 
zole, prepared in polyethoxylated castor oil 
(ketoconazole base, 10 mg/ mL; in polyeth- 
ylene glycol 400 castor oil, 0.015 mL/mL, 
propylparaben, 0.005 mg/mL, methyl- 
paraben, 0.05 mg/mL, lactic acid to adjust 
the pH to 5.0, and 1 mg of water), (3) 19 
miconazole, prepared from the commercial 
IV preparation (miconazole base, 10 mg/ 
mL, polyethylene glycol 400 castor oil, 0.015 
mL/mL, propylparaben, 0.005 mg/mL, me- 
thylparaben, 0.05 mg/mL, lactie acid to 
adjust the pH to 5.0, and 1 mg of water), 
and (4) 1% aqueous flueytosine (commercial 
capsules of crystalline flucytosine solubil- 
ized in water for final concentration of 1%, 
with 0.5% chlorobutanol). These drug con- 
centrations were chosen because they are 
reportedly in clinical use. The placebos 
were physiologic saline drops and poly- 
ethoxylated castor oil. For antibiotic pro- 
phylaxis, chloramphenicol, 0.5% aqueous 
solution, was used. ~ 

For our core study, a central epithelial 
defect 8.5 mm in diameter was created in 
48 rabbit eyes by marking the topically 
anesthetized cornea with a trephine and, 


Fig 1.—Rate of healing of 8.5-mm corneal epithelial defects in rabbits. Each point 


under the operating microscope, removing 
the circumscribed epithelium with a knife 
blade. Completeness of epithelial removal 
was checked by staining with fluorescein 
and a mixture of methylene blue and azure 
II dye. Eight eyes were then treated with 
amphotericin B, eight with flueytosine, 
eight with miconazole, eight with ketocon- 
azole, eight with saline, and eight with 
polyethoxylated castor oiL In addition, all 
eyes were treated with chloramphenicol. 
The chloramphenicol was instilled into the 
eyes twice daily, and the treatment drops 
were instilled hourly, eight times daily. 
This treatment continued for each rabbit 
unfil it was killed and its eyes enucleated 
for histopathologic examination. The 
masked, coded drugs were assigned so that 
no rabbit received the same drug in both 
eyes (balanced incomplete block design). 
The epithelial defects, stained with fluo- 
reseein and a mixture of methylene blue 
and azure II, were photographed daily. The 
photographs were enlarged and the area of 
the defects measured with a planimeter to 
establish the rate of closure. Slitlamp 
examinations were also performed on all 
eyes daily to determine the closure rate of 
the epithelial defect and to score the quali- 
ty of the regenerating epithelium. 

The quality of the regenerating epithe- 
lium was scored on a scale from 0 to 4: 0 
indicated no defect; 1, edema seen by 
retroillumination but not by direct illumi- 
nation; 2, edema seen by retroillumination 
and by direct illumination; 3, epithelium 
grossly thickened and cloudy; and 4, epithe- 
lium thickened and cloudy with a rough- 


represents mean percentage of defect remaining fer treatment group or designated day 
of therapy. Solid circle indicates saline; solid square, polyethoxylated castor oil; solid 
triangle, miconazole nitrate; open circle, ketoconazole; open square, amphotericin B; 


open triangle, flucytosine. 
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be ened, irregular surface. Masked scoring 
ad was performed by two independent observ- 
i ers on days 2, 4, and 7. The eyes were also 
^ examined for conjunctival injection, stro- 
mal edema, haze, and iritis. Each of these 
ts signs was graded on a scale from 0 to 4. 
^ Two eyes from each treatment group 
4 were selected for histopathologic examina- 
e tion 3, 4, 7, and 14 days after wounding. 
Formaldehyde 10% neutral solution was 





Mean Score 


open triangle, flucytosine. 


physiologic saline, (b) flucytosine 


desoxycholic acid only. 
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Eyes treated eight times daily for four 
intravenous preparation, (b) dimethyl sulfoxide only, (c) amp 


dropped onto the corneas immediately 
after killing the rabbits with intravenously 
administered pentobarbital sodium. After 
enucleation, the eye was fixed in the same 
formaldehyde solution. After paraffin pro- 
cessing, sections 6 um thick were eut and 
stained with hematoxylin-eosin for micro- 
scopic examination. 

Ten additional rabbits (20 eyes) were 
treated with drugs or placebos for 14 days. 





2 3 4 5 


Days of Treatment 


Fig 2.—Scores for quality of regenerating corneal epithelium. (See text for scoring 
procedures.) Each point represents mean score for treatment group on designated day 
of therapy. Solid circle indicates saline; solid 
triangle, miconazole nitrate; open circle, ketoconazole; open square, amphotericin B; 


square, polyethoxylated castor oil; solid 





Five of these rabbits were observed for 
longer periods after therapy was discontill- e: 
ued to study the resolution of pathologie 
changes associated with therapy. Histo- 
logic studies were performed on represent- 
ative rabbits from both groups. 

To determine which component of the 
commercial preparation of amphotericin B 
(amphotericin B itself or sodium desoxy- 
cholate) is responsible for the toxic effects 
observed in the core study, we also treated 
12 eyes with (1) 1% amphotericin B sclution 
prepared by dissolving crystalline ampho- 
tericin B in 15% dimethyl sulfoxide, 0.15% 
polyethylene glycol, and peanut oil, (2) the 
dimethyl sulfoxide, polyethylene glycol, 
peanut oil vehicle alone, or (3) 0.82% sodium 
desoxycholate prepared in the same vehi- 
cle. The 12 eyes were wounded as described 
earlier in this report and randomized to 
receive one of these preparations, which 
were administered in the manner de- 
scribed. All these eyes also received chlor- 
amphenicol drops. 

A modified Student’s f test was used for 
comparison of sample means. 


RESULTS 


Results reported herein are for the 
48 eyes of the core study, unless other- 
wise specified. 


Rate of Closure of Epithelial Wounds 


The rate of closure of the epithelial 
defect was studied in the 48 eyes of 
the core study (Fig D. Epithelial 
defects in three fourths of the saline- 
treated eyes had completely heeled by 
day 4 of treatment (ie, after 72 hours). 
All epithelial defects in saline-treated 
eyes had closed by day 5. The average 
percentage of defect remaining on 
day 3 (after 48 hours) was 14.8% and 


Fig. 3—Rabbit eyes after four days of therapy. Left, Eyes treated eight times daily for four days with (a) 
, (c) polyethoxylated castor oil, (d) miconazole, and (e) ketoconazole. Right, 
days with (a) amphotericin B in desoxycholic acid from commercial 
hotericin B in dimethyl sulfoxide, and (d) 


Ocular Toxicity—Foster et al 


4 


n" 


* œ day 4, 439. Eyes treated with 
. tpolyethoxylated castor oil closed at a 


= Si 


= 


rate identical to that of the saline- 
treated eyes. The average percentage 
of defect remaining on day 3 (after 48 
hours) far the polyethoxylated castor 


-", oil group was 13.8% and on day 4 


(after 72 hours), 5.8%; all defects had 
closed by day 5. Flucytosine and 
miconazcle did not retard epithelial 
defect closure compared with saline 
and polwethoxylated «castor oil All 
defects in the flucytosine and micona- 
zole groups had closed by day 5; the 
average percentage of defect remain- 
ing on day 3 was 11.0% for flucytosine 
and 14.2% for miconazole. The average 
percentage of defect remaining on 
day 4 was 2.595 for flueytosine and 
12% for miconazole. 

Ketoconazole therapy did not sig- 
nificantly retard closure of the epithe- 
lial defects. Although the percentage 
of defect remaining at 48, 72, and 96 
hours was 30.1%, 20.6%, and 8.2%, 
respectively, these values do not sig- 
nificantly differ from those of the 
saline and polyethoxylated castor oil 
controls (P > .05). 

Amphotericin B greatly retarded 
clesure of the epithelial defects. None 
of the defects in the amphotericin 
B-treated eyes had healed by day 5. 
The percentage of defect remaining 
was 58.4% on day 3, 61.4% on day 4, 
and 54.2%-on day 5. These values were 
all signifieantly higher than those for 
the ^ other treatment groups 
(P « .001). | : 

The rate of wound closure was 
determined also for the eyes treated 
with dimethyl sulfoxide, amphotericin 
B in dimethyl sulfoxide, and sodium 
desoxychoiate. Dimethyl  sulfox- 
ide-treated eyes were slower to heal 
than were saline-treated eyes, but 
not highly ^ significantly SO 
(.01 < P< .05). Amphotericin B in 
dimethyl sulfoxide retarded closure of 
epithelial defects (P < 01); sodium 
desoxycholate produced severe patho- 
logic changes and retardation of 
wound healing (P < .001). | 


Quality of Regenerating Epithelium 
Amphotericin B produced more 


toxic effects on the regenerating epi- 
thelium than all other treatment 
regimens (P < .01) (Fig 2). Scores for 
quality of regenerating epithelium of 
the amphotericin B-treated eyes were 
consistently worse and worsened pro- 
gressively with each day of therapy. 
Extensive pathologic changes were 
evident in the epithelia of all ampho- 
tericin .B-treated eyes by day 3 of 
therapy; the epithelia were grossly 


thickened and cloudy. With continued 
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Fig 4.—Conjunctival injection scores. (See text for scoring procedures.) Each point 
represents mean Score for treatment group on designated day of therapy. Solid circle 
indicates saline; solid square, polvethoxylated castor oil; solid triangle, miconazole 
nitrate; open circle, ketoconazole; open square, amphotericin B; open triangle, flucyto- 
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Fig 5.—Stromal haze and edema scores. (See text for scoring procedures.) Each point 
represents mean score of treatment group on designated day of therapy. Solid circle 
indicates saline; solid Square, polyethoxylated castor oil; solid triangle, miconazole 
nitrate; open circle, ketoconazole; open Square, amphotericin B; open triangle, flucyto- 
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therapy, the surface became rough- 
ened and irregular and exhibited 
extensive punctate defects. Mean 
scores for eyes treated with micona- 
zole, ketoconazole, and flucytosine 
were comparable with those of saline 
and polyethoxylated castor oil controls 
at all times (P > .05). 

Treatment was extended to 14 days 
in 20 eyes: four treated with ampho- 
tericin B, feur with flucytosine, four 
with miconazole, four with ketocona- 


zole, two with saline, and two with 
polyethoxylated castor cil. The four 
eyes treated with amphotericin B 
deteriorated progressively, with ulti- 
mate reappearance and enlargement 
of epithelial defects. These pathologic 
changes gradually disappeared within 
three weeks after therapy was discon- 
tinued, leaving a slight anterior stro- 
mal haze. Eyes treated with flueyto- 
sine, miconazole, ketoconazole, and 
polyethoxylated castor oi! exhibited 
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Fig 6.—Iritis scores. (See text for scoring procedures.) Each point represents mean score 
for treatment group on designated day of therapy. Solid circle indicates saline; solid 
square, polyethoxylated castor oil; solid triangle, miconazole nitrate; open circle, 
ketoconazole; open square, amphotericin B; open triangle, flucytosine. 


occasional faint superficial punctate 
staining with the methylene blue, 
azure II dye. These changes quickly 
disappeared after therapy ceased. 

Figure 3 shows the typical clinical 
appearance of eyes in each treatment 
group at 96 hours of therapy. 


Conjunctival Injection 


Conjunctival injection scores for all 
groups except amphotericin B were 
comparable (P > .05) (Fig 4). Ampho- 
tericin B produced a consistently high 
level of conjunctival injection. 


Stromal Edema and Haze 


Stromal edema and haze increased 
progressively with each day of ampho- 
tericin B therapy, compared with all 
other treatment groups (P < .01) (Fig 
5). Stromal scores of the other treat- 
ment groups were not significantly 
different from those of the controls 
(P > .05). 


lritis 


Eyes treated with amphotericin B 
consistently exhibited significant de- 
grees of iritis, worsening with each 
day of therapy (Fig 6). Miconazole, 
ketoconazole, or flucytosine treatment 
was not associated with iritis scores 
significantly different from controls 
(P > .05). 


COMMENT 


These studies show that 1% solu- 
tions or suspensions of flucytosine, 
miconazole, and ketoconazole do not 
significantly retard the closure of 8.5- 
mm corneal epithelial defects in albi- 
no rabbits. Ketoconazole produces 
modest biomicroscopically and histo- 
logically detectable pathologic 
changes in the regenerating epithe- 
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lium. Flucytosine and miconazole do 
not produce such changes. Other indi- 
cators of toxic effects, ie, conjunctival 
injection, stromal edema, and iritis, 
were not significantly different from 
controls of these three drugs. 

We have found that a 1% solution of 
amphotericin B produces dramatic 
pathologic changes in this test system 
and sharply retards closure of the 
epithelial wound. Pathologic changes 
in the regenerating epithelium were 
substantial. Stromal edema and cellu- 
lar infiltration and iritis are consider- 
able and worsen with each day of 
therapy. Jones' has stated that am- 
photericin B can be toxic to the eye. In 
an effort to minimize the pathologic 
changes produced by the drug, various 
concentrations of amphotericin B 
have been used topically. Some inves- 
tigators'? have concluded that at low- 
er concentrations poor ocular penetra- 
tion of the drug has resulted in a lack 
of clinical efficacy. 

Amphotericin B is one of the few 
broad-spectrum antifungal agents 
marketed in the United States. Oph- 
thalmologists have therefore turned 
to it for the treatment of ocular myco- 
sis. The commercial IV preparation 
contains desoxycholate (for solubiliza- 
tion purposes) In this preparation, 
amphotericin B itself and desoxycho- 
late undoubtedly combine to produce 
the pronounced toxic effects observed 
in our rabbit model and in patients 
treated ocularly with this drug. 

The treatment of ocular mycosis is a 
serious problem not because the dis- 
ease is widespread, but because its 
typical consequences are profound. 
The potential market for an ophthal- 
mic antifungal preparation is small; 
therefore, pharmaceutical firms have 


little incentive to invest in the 4 
research and development required to® 
produce and market such prepara- 
tions. Natamycin is available in the 
United States for topical ocular use 
for fungal infections. Unfortunately, 
this drug does not penetrate the ocu- , 
lar coats well and so is an unsatisfac- 
tory treatment of deep fungal kerati- 
tis or intraocular fungal infections. 

Miconazole, which is marketed in 
the United States for IV use. is a 
broad-spectrum antifungal agent that 
penetrates the ocular tissues well. 
The present studies show that this 
preparation is well tolerated in the 
rabbit eye. We have treated four 
patients with topical and subconjunc- 
tival miconazole and have found it 
similarly well tolerated. 

Ketoconazole, a newer antifungal 
agent not yet marketed in the United 
States, also is a broad-spectrum anti- 
fungal agent and penetrates the eye 
well. Our studies show that it is well 
tolerated in our animal model. 

Based on these studies-and our clin- 
ical experience with amphotericin B 
and other antifungal agents, we no 
longer select amphotericin B as our 
first choice in treating ocular mycosis. 
We believe that miconazole is a con- 
siderably better first-choice drug 
from the standpoints of ocular pene- 
tration, tolerability, and activity spec- 
trum. We subsequently change the 
therapeutic regimen for patients with 
ocular mycosis on the basis of in vitro 
antifungal sensitivity data and the 
clinical response of the patient. 


This study was supported in part by grants 
EY03663 (Dr Foster) and EY05206 (Dr Lass) 
from the National Eye Institute, National Insti- 
tutes of Health, and by a gran: from the Massa- 
chusetts Lions Eye Research Fund, Inc 


Nonproprietary Names and 
Trademarks of Drugs 


Amphotericin B—F'ungizone. 

Dimethyl sulfoxide— Demasorb, Rimso-50. 
Flucytosine— A ncobon. 
Natamycin—Natacyn. 
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. Polymorphonuclear Leukocyte Response E. 


Inhibition Following Corneal Epithelial Denudation by p 


Steroidal and Nonsteroidal Anti-inflammatory Agents 


B. Dobii Srinivasan, MD, PhD, Prasad S. Kulkarni, PhD 


è Topically administered nonsteroidal 
anti-infiammatory drugs (NSAID), indo- 
methacin (0.5%), flurbiprofen (0.01%), 
and aspirin (0.5%), as well as the steroidal 
anti-inflammatory drug 1% prednisolone 
acetate but not dexamethasone (0.1%) or 
fluorometholone (0.1%) inhibited the 
acute polymorphonuciear leukocyte 
(PMN) response following partial and 
complete corneal de-epithelialization. In- 
traperitoneal doses of indomethacin (100 
mg/kg), flurbiprofen (100 mg/kg), and 
aspirin (600 mg/kg) inhibited the PMN 
response after partial de-epithelialization, 
but only indomethacin (100eng/kg) inhib- 
ited the PMN response following com- 
plete corneal de-epithelialization. Con- 
junctival prostaglandin biosynthesis was 
inhibited effectively at these doses by 
indomethacin and flurbiprofen. These 
results suggest that indomethacin is more 
consistent than either flurbiprofen or 
aspirin in blocking the PMN response 
following partial or compiete epithelial 
denudation. However, topical applications 
of flurbiprofen is 50 times more potent 
than indomethacin in blecking the PMN 
response after partial corneal denuda- 
tion. 

(Arch Ophthalmol 1981;99:1085-1089) 
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Tre ability of steroidal and nonste- 

roidal anti-inflammatory agents to 
Suppress ocular inflammation has 
been studied'^ using various experi- 
mental medels. For example, in a 
study” that used the stromal po ymor- 
phonuclear leukoeyte (PMN) response 
to the intracorneal injection of clove 
oil as an experimental model, 1% pred- 
nisolone acetate was found to have the 
highest anti-inflammatory (inh:bition 
of the PMN response) potential of 
steroid preparations tested. In anoth- 
er study, fiurbiprofen, indoxole, me- 
clofenamie acid, and indomethacin 
were potent inhibitors of the intraocu- 
lar pressure and aqueous protein 
elevation produced by topical adminis- 
tration of 5% arachidonic acid.* Indox- 
ole was more potent than either 
pirprofen or indomethacin in irhibit- 
ing the rise of IOP and aqueous pro- 
tein levels mduced by topical applica- 
tion of 1% arachidonic acid.’ However, 
dexamethasone (0.1%) did not exert a 
meaningful inhibition of arach donic 
acid-induced inhibition** since the 
inhibitory effect of steroids on prosta- 
glandin biosynthesis is due to the inhi- 
bition of phospholipase A,, which is 
supposed to release arachidonic acid 
from the phospholipid pool? Other 
studies'* have compared the in vitro 
anti-inflammatory activity of several 
aspirin-like nonsteroidal agen:s in 
experimental intraocular inflamma- 
tion. It was found that indoxole 
exerted the maximum anti-inflamma- 


tory effect when compared with 
indomethacin and aspirin. 
Mechanical corneal de-epithelializa- 
tion stimulates the appearance of 
PMNs in the tear fluid two to five 
hours after injury. The tear fluid 
PMNs can be recovered and counted’* 
during the early hours following de- 
epithelialization. This experimental 
model of ocular inflammation does not 
involve the use of chemical or toxic 
irritative agents. In the present study, 
we compared the ability of several 
steroidal and nonsteroidal anti- 
inflammatory agents administered 
topically and intraperitoneally to in- 
hibit the tear fluid PMN response 
following partial and complete corneal 
de-epithelialization. 


MATERIALS AND METHODS 


New Zealand white male rabbits weigh- 
ing 1.5 to 2.5 kg were anesthetized by the 
intravenous injection of pentobarbital so- 
dium after which the eyes were proptosed 
and a gentle outline made in the central 
cornea with a 6-mm-diameter trephine. 
The outline was seen with fluorescein. A 
small, rotating, motor-driven tool (Dremel) 
attached to a 3-mm dental stone tip was 
used to denude the corneal epithelium 
within this 6-mm outline. The denudation 
was carried out until luorescein staining 
showed that the entire 6-mm-diameter 
area was de-epithelialized. Previous exper- 
iments’ have ascertained that this tech- 
nique of denudation leaves the basement 
membrane intact on the corneal stroma. 

Experiments performed included the 
testing of 1% and 0.1% prednisolone ace- 
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Fig 1.—Tear fluid polymorphonuclear leukocyte (PMN) counts following partial corneal denuda- 
tion. Experimental eyes were treated topically with 176 prednisolone, 0.196 fluorometholone, or 
0.1% dexamethasone 1% hours prior to partial corneal denudation; n indicates number of eyes 
used in each experiment. Control eyes received equal volume of saline drops 177 hours prior to 
partial corneal denudation. Each point on curve represents mean + SEM. Note that 1% 
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Fig 2.—Tear fluid polymorphonuclear leukocyte 
tion. Experimental eyes were pretreated topically with indometha 
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(PMN) counts following partial corneal denuda- 
cin, flurbiprofen, and aspirin 172 


hours prior to partial corneal denudation; n indicates number of eyes used in each experiment. 


Control eyes received an equa 
denudation. Each point on curve represents 
(P < .005), 0.01% flurbiprofen (P < .05), and 0.5 


response at five hours. 


tate, 0.1% fluorometholone, and 0.1% dexa- 
methasone. These solutions were obtained 
commercially except for the 0.1% predniso- 
lone acetate solution, which was prepared 
by diluting 1% prednisolone acetate with 
0.05M tromethamine buffer (pH 7.5). 
Twelve eyes of six rabbits were partially 
denuded 1% hours after the instillation of 
50 uL of 1% prednisolone acetate, while 
nine eyes of a control group were partially 
denuded 1% hours after the instillation of 
50 uL of saline. Tear fluid PMN counts 
were performed according to a previously 
described technique’ at 0 hours, ie, before 
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the instillation of the experimental or con- 
trol drop and at 1, 2, 4, and 5 hours after 
denudation. Similarly, 12 eyes were pre- 
treated with fluorometholone drops and 12 
control eyes were pretreated with saline 
drops prior to partial de-epithelialization, 
and seven eyes were pretreated with dexa- 
methasone drops while control eyes re- 


ceived saline. 
Fifty microliters of 0.00001%, 0.001%, 


0.01%, or 0.1% flurbiprofen (pH 7.5) and . 


aspirin in concentrations of 0.1%, 0.25%, 
and 0.5% (pH 7.5 to 8) was applied topically 
1% hours prior to partial corneal denuda- 


| volume of saline drops 1% hours prior to partial corneal 
mean + SEM. Note that 0.5% indomethacin 
% aspirin (P — .005) significantly inhibit PMN 


tion, and tear fluid PMN counts were made 
at 1, 2, 4, and 5 hours after injury. Control 
eyes received 50 uL of saline prior to 
partial corneal denudation. 

In a second experiment, 0.5% indometha- 
cin powder was dissolved in trometham- 
ine-hydrochloric acid (pH 7.5) by adding 
sodium carbonate. The final pH of the 
indomethacin solution was 7.5 to 8. The 


solution was instilled topically in 13 eyes 


1% hours prior to complete corneal denuda- 
tion. Control eyes (13), which were similar- 
ly denuded, were pretreated with saline 
drops. Topically used 1% prednisolone ace- 
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Fig 4.—Tear fluid polymorphonuclear leukocyte (PMN) counts following complete 
corneal denudation. Experimental eyes were pretreated topically with 1% prednisclone 
acetate-or 0.5% indomethacin. Control eyes received an equal volume of saline topically; 


n indicates: number of eyes used in each ex 


periment. Each point on curve represents 


mean + SEM. The PMN response is not inhibited by prednisolone acetate, but 
indomethacin (P < .005 at four hours), flurbiprofen (P < .05 at five hours), and aspirin 


(P < .05 at four hours) block PMN response. 


tate solution was similarly tested in eight 
eyes of four rabbits and compared with 
saline pretreated controls. 

Jn a third experiment, intraperitoneal 
injections of indomethacin (5, 50, and 100 
mg/kg), flurbiprofen (1, 5, 50, and 100 
mg/kg). and aspirin (100, 300, and 600 
mg/kg) were given 1' hours prior to par- 
tiąl corneal denudation. Tear fluid PMN 
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counts were performed at 0, 1, 2, 4, and 5 
hours after injury. Control rabbits received 
intraperitoneal injections of an equal vol- 


ume of tromethamine buffer prior to par- 


tial epithelial denudation. 

To determine generation of prostaglan- 
din E,-like aetivity by rabbit conjunctiva 
and iris-ciliary body, conjunctival tissues 
from indomethacin- or flurbiprofen- 
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treated (topical and intraperitoneal admin- 
istration) and control rabbits were chopped 
and washed once with ice-cold trometha- 
mine-hydrochloric acid buffer (0.05M, pH 
of 7.5). The conjunctiva then was incubated 
with 10 ug of sodium arachidonate and 
epinephrine (2mM), a cofactor, in 2 mL 
tromethamine-hydrochloric acid buffer 
(pH 7.5) at 37 °C for 30 minutes. At the 
end of the incubation period, the samples 
were acidified (pH 3) with 10% formic acid 
and extracted three times with five vol- 
umes of ethyl acetate. The extracts were 
evaporated under reduced pressure, and 
the residues dissolved in trometham- 
ine-hydrochloric acid buffer (pH 7.5). Pros- 
taglandin E,-like activity in each sample 
was bioassayed on rat fundus strip.* 


RESULTS 


The 1% prednisolone acetate, but 
not fluorometholone or 0.1% dexa- 
methasone, significantly inhibited the 
PMN response (P < .001 at five hours) 
following partial corneal denudation 
(Fig 1). However, all nonsteroidal 
anti-inflammatory agents tested, 
when used topically at appropriate 
concentrations, exerted a significant 
inhibitory effect on tear fluid PMN 
response following partial corneal 
denudation (Fig 2). In these experi- 
ments, 0.5% topically administered 
indomethacin (P < .005), 0.5% topical- 
ly administered aspirin (P < 005), 
and 0.01% flurbiprofen (P < 05) ex- 
erted the maximum inhibition of 
PMN release at five hours. Flurbipro- 
fen, 0.1% applied topically, however, 
was not as potent a blocker of PMN 
release as 0.01% flurbiprofen from one 
to four hours after partial denudation. 
Flurbiprofen at doses of 1, 5, 50, and 
100 mg/kg given intraperitoneally 
inhibited the PMN response at five 
hours in a dose-dependent manner. A 
higher dose (100 mg/kg) completely 
inhibited (P< .001) the PMN re- 
sponse following partial denudation 
(Fig 3, left). Intraperitoneally given 
aspirin at the lower (300-mg/kg) dose 
appeared to show some potentiation 
of the PMN response (P < 005) two 
hours after partial denudation (Fig 3, 
right). The higher 600-mg/kg dose 
inhibited the PMN response (P < 1). 

The tear fluid response following 
complete corneal denudation was not 
inhibited by topical instillation of 1% 
prednisolone acetate (Fig 4). Howev- 
er, 0.5% indomethacin (P < .005, four 
hours), 0.01% flurbiprofen (P «— .05, 
five hours), and 0.59; aspirin (P — .05, 
four hours) inhibited the PMN re- 
sponse when used topically. Intraperi- 
toneally given indomethacin (100 mg/ 
kg, P < .05, four hours) but not flurbi- 
profen (100 mg/kg) or aspirin (600 
mg/kg) inhibited the PMN response 
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following complete corneal de-epithe- 
lialization (Fig 5). — 

Inhibition of prostaglandin synthe- 
sis from exogenous arachidonic acid in 
the conjunctiva of normal rabbits fol- 
lowing the topical and intraperitoneal 
application of varying doses of indo- 
methacin and flurbiprofen is shown in 
Fig 6. Topical applications of 0.5% 
indomethacin effectively inhibited 
prostaglandin synthesis approximate- 
ly 80% to 85% and topical applications 
of 0.1% flurbiprofen inhibited approx- 
imately 60% of prostaglandin synthe- 
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Fig 6.—Production of prostaglandin-like activity by normal rabbit conjunctiva following topical (left) 
or intraperitoneal (right) administration of varying doses of indomethacin and flurbiprofen. 
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sis in the conjunctiva. Intraperitoneal- 


ly given indomethacin (100 mg/kg) 


inhibited 80% of prostaglandin bio- 
synthesis, whereas flurbiprofen (100 
mg/kg) inhibited almost 100% of pros- 
taglandin biosynthesis. 


COMMENT 
Partial Denudation 


The results demonstrate that topi- 
cally applied 1% prednisolone acetate 
is superior to 0.1% dexamethasone, 
0.1% fluorometholone, and 0.1% pred- 
nisolone acetate in inhibiting the 
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Fig 5.—Tear fluid polymorphonuclear leu- 
kocyte (PMN) counts following complete 
corneal denudation. Experimental eyes 
were pretreated intraperitoneally with in- 
domethacin, flurbiprofen, or aspirin 1% 
hours prior to complete corneal denuda- 
tion. Control eyes received saline intraper- 
itoneally; n indicates number of eyes used 
in each experiment. Each point on curve 
represents mean + SEM. Indomethacin 
significantly inhibited PMN response at 
four hours (P < .05). 


Flurbiprofen 


% Inhibition of Prostaglandin Synthesis 


PMN response following partial cor- 


neal de-epithelialization. Indeed, 0:1% 
dexamethasone, 0.1% fluorometho- 
lone, and 0.1% prednisolone acetate 


did not inhibit the PMN response. ' 


These findings are similar to the 
observation of Leibowitz and Kupfer- 
man, who concluded that 1% predniso- 
lone acetate was more potent than 
0.1% dexamethasone in inhibiting the 
stromal PMN response following the 
corneal injection of clove oil. However, 
all nonsteroidal anti-inflammatory 
agents used either intraperitoneally 
or topically with the exception of 0.1% 
flurbiprofen blocked the PMN re- 
sponse in a dose-dependent manner. 
This concentration of flurbiprofen 
probably acted as an irritant to the 
conjunctiva. 

The degree of inhibition of prosta- 
glandin biosynthesis in the conjuncti- 
va (tissue tested to determine 
cyclooxygenase activity) produced by 
0.5% indomethacin is compatible with 
the inhibition of the PMN response 
that is produced by this concentration 
of indomethacin when used topically. 
On the other hand, topical applieation 
of 0.019; flurbiprofen, which produced 
an effective block of the PMN 
response, only inhibited 30% of the 


e 


synthesis of the cyclooxygenase prod- . 


uct. This discrepancy may be ex- 
plained by the fact that flurbiprofen 
penetrates the cornea six to ten times 
more readily than the conjunctiva (ac- 
cording to an oral communication 
from J. A. Anderson, PhD, May 4, 
1980). Therefore, 0.01% flurbiprofen 
may be a highly effective inhibitor of 
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v corneal epithelial prostaglandin bio- lipoxygenase, also block the PMN that is vascular, whereas partial cor- 


«synthesis that in turn decreased the 
PMN response. 

Although topical applications of 
flurbiprofen maximally inhibited the 
PMN response at a concentration 50 
times less than the maximum inhibi- 
' tory eoncentration of aspirin and 
indomethacin given intraperitoneally, 
flurbiprofen required the same dose 
as intraperitoneally administered in- 
domethacin for maximal inhibition of 
the PMN response. The paradoxical 
potentiation of the PMN response fol- 
lowing partial corneal denudation by 
intraperitoneally given aspirin in low 
doses was similar to the potentiation 
observed with low doses of indometha- 
cin. However, flurbiprofen in low dose 
did not potentiate the PMN re- 
sponse. 

Similarly, in the present experi- 
ments, high intraperitoneal doses of 
indomethacin, flurbiprofen, and aspi- 
rin may be inhibiting both cyclooxy- 
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response following carrageenin-in- 
duced inflammation in rats. At low 
doses, aspirin and indomethacin may 
inhibit cyclooxygenase incompletely, 
thereby facilitating the synthesis of 
other chemotactic lipoxygenase prod- 
ucts such as 12-L-hydroxyeicosate- 
traenoic acid (HETE)" to cause a 
potentiation of the PMN response. In 
this regard, Bhattacherjee and co- 
workers? recently have shown that 
the conjunctiva can readily synthesize 
HETE. It is possible that a low dose of 
flurbiprofen is sufficient to inhibit 
both lipoxygenase and cyclooxygenase 
activity since flurbiprofen in low 
doses did not potentiate the PMN 
response. On the other hand, steroidal 
inhibition of the PMN response is 
probably due to the inhibition of phos- 
pholipase activity.” 


Complete Denudation 
The nonsteroidal anti-inflammato- 
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neal denudation involves only avascu- 
lar corneal epithelium. In complete 


corneal de-epithelialization, it is possi- 
ble that additional chemotactic fac- 
tors, which are relatively insensitive 
to 1% prednisolone acetate, are re- 
leased from blood vessels. | 

It is unclear at the present time why 
intraperitoneal doses of flurbiprofen 
and aspirin, which effectively block 
the PMN response following partial 
corneal de-epithelialization, fail to 
inhibit the PMN response following 
complete corneal de-epithelialization. 
Part of the reason for this discrepancy 
may be due to the release of larger 
amounts of substrate (arachidonic 
acid), which may reverse the effect of 
the cyclooxygenase inhibitors. Sec- 
ond, the metabolism of these agents 
may differ so that inconstant blood 
levels are produced. 


This work was supported by Publie Health 
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genase and lipoxygenase to cause a ry agents, but not 1% prednisolone 01977. Ee 
complete inhibition of the PMN acetate, when used topically, showed Flurbiprofen was a gift from Allergan Phar- a 
response, as previously suggested by ^ some inhibition of the PMN response maceutical Co. Indomethacin powder and sodium E 
Higgs et al," who showed that rela- following complete corneal denuda- Thiet. were supplied by Sigma Chemical - 
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S-Antigen Uveitis in Primates 


A New Model for Human Disease 


Robert B. Nussenblatt, MD; Toichiro Kuwab 


e Uveitis was induced in rhesus mon- 
keys immunized with purified retinal S- 
antigen. Focal retinal and subretinal infil- 
tration, in addition to periphlebitic 
changes, were observed histologically. 
immunized monkeys had similar cell- 
mediated in vitro immune responses to 
the S-antigen as do humans with posterior 
uveitis. Circulating immune complexes at 
the time of disease could not be detected. 
This primate model supports the notion 
that the S-antigen may play a role in 
human uveitis. 

(Arch Ophthalmol 1981;99:1090-1 092) 


Uveitis is the cause of approximate- 
ly 10% of the cases of visual handi- 
cap in the United States.' The cause 
frequently is unknown, but immuno- 
genic or autoimmune factors are 
increasingly suspected in many cases. 
An applicable uveitis animal model 
using a purified ocular antigen allow- 
ing for diagnostic and therapeutic 
research has been sought for decades. 
One such antigen has become avail- 
able with the isolation and purifica- 
tion of the retinal S-antigen. This 
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antigen, isolated from the photorecep- 
tor region of mammalian retinas, is 
capable of inducing an autoimmune 
ocular inflammatory response in low- 
er mammals with amounts as low as 1 
to 5 ug. This article, we believe, 
reports for the first time the induction 
of a concomitant anterior and posteri- 
or uveitis in rhesus monkeys injected 
with this purified retinal antigen at a 
site remote to the globe. 

The clinieal state, cellular immune 
responses, and circulating immune 
complexes were monitored in order to 
evaluate whether this model parallels 
some of the changes reported in 
humans with uveitis. 


MATERIALS AND METHODS 


Six rhesus monkeys (Macaca mulatta) 
were used for this study. All monkeys 
received a preimmunization ocular exami- 
nation, which included photographs of the 
anterior segment and ocular fundus. The 
S-antigen was isolated from bovine eyes as 
previously described.* The bovine S-anti- 
gen demonstrated a cross-reaction by 
immunodiffusion with the antigen present 
in monkey eyes as well as those of several 
other mammalian species. The antigen 
was emulsified (1:1) with complete 
Freund’s adjuvant so that the final protein 
concentration of the S-antigen was 225 
pg/mL. One milliliter was injected into 
multiple sites in the nape of the neck. 
Slitlamp examinations were performed 
twice a week in order to assess. the anterior 
segment of the globe, while examination of 
dilated fundi was performed once a week. 

When evidence of clinical ocular disease 
was apparent, heparinized venous blood 
samples were taken. Lymphocyte separa- 


ara, MD; Francisco M. de Monasterio, MD, DSc; Waldon B. Wacker, PhD 


tion and culturing were done as described 
elsewhere. Briefly, lymphocyte cultures 
were prepared in triplicate in Roswell Park 
Memorial Institute (RPMI) 1640 medium 
supplemented with 2mM glutamine, 100 
units of penicillin per milliliter, and 100 ug 
of streptomycin per milliliter and aug- 
mented with 10% heat-inactivated AB+ 
human serum. Concentrations of retinal 
S-antigen ranged from 1 to 75 pg/mL. The 
mitogen concanavalin A (5 pg/mL) also 
was tested. All cultures were performed in 
triplicate or sextuplicate. Tritiated thy- 
midine (1 uCi per well) was added for the 
last 16 hours of culture, which terminated 
four days after initiation. The uptake of 
thymidine was measured by a scintillation 
counter, and the results were presented as 
counts per minute of thymidine incorpora- 
tion plus or minus the SE, as well as the 
stimulation index, which is calculated by 
dividing the counts per minute of welis 
stimulated with antigen by the ecunts per 
minute of wells containing no antigen. 
Leukocyte inhibition factor (LIF), a lym- 
phokine associated with delayed hypersen- 
sitivity,’ whose production is taken as 
further evidence of cell recognition to a 
specific antigen, was assayed in a method 
already described.* Briefly, cell migration 
from capillary tubes immersed in medium 
with and without antigen was measured 
24 hours after initiation, with results pre- 
sented as percentage of inhibition plus or 
minus the SE, which is the area of migra- 
tion of cells in the presence of antigen 
divided by the area of migration of cells 
not in the presence of antigen. The signif- 
icance of the response for this assay was 
evaluated using Student's t test. $ 
Testing for circulating immune com- 
plexes was done at the time ọf active 
inflammatory disease using the Clq assay, 
described elsewhere.’ The right eye of each 
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Clinical and histological changes seen three to four weeks after S-antigen immunization. Top left, 


Anterior segment. Note 
magnification x 1). Top 


corneal endothelium (Original 
center, Retinal blood vessels (arrow 1) coursing over fundus lesions 


(arrow 2) (original magnification x 2.5), Top right, Presumed periphlebitis (arrow) (original 
magnification »x2.5). Bottom left, Retinal periphlebitis (arrow 1) Note focal disruption of 
photoreceptor region (arrow 2) below blood vessel and that choroid, located beneath intact retinal 
pigment epithelium and Bruch's membrane (arrow 3), essentially is uninvolved (original magnifi- 


animal was enucleated during the active 
phase of the disease under barbiturate 
anesthesia. The eyes were fixed immedi- 
ately in 2.5% glutaraldehyde and embedded 
in methacrylate. 

RESULTS 


Evidence of a concomitant anterior 
and posterior bilateral ocular inflam- 
mation was seen 21 to 28 days after 
immunization. The anterior segment 
response (Figure, top left) appeared 
nongranulomateus with a proteina- 
ceous deposit evident on the corneal 
endothelium of some eyes. Inflamma- 
tory cells also were present in the 
anterior vitreous just posterior to the 
lens, but none ef the animals showed 
evidence of cataract formation. Strik- 
ing clinical changes were seen in the 
posterior portion of the eye. Clinically, 
the retinopathy was characterized by 
well-eireumseri bed, focal, and deep 
retinal lesions (Figure, top center). 
They were usuaily seen following the 
course of a sheathed periphlebitic- 
appearing retinal vessel. The optic 
netve heads appeared normal. Some 
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areas of the retina also showed super- 
ficial hemorrhages. Fluorescein angi- 
ography confirmed the periphlebitis 
seen by ocular fundus examination by 
demonstrating leakage of dye from 
the retinal vessels (Figure, top 
right). 

Histological changes correlated well 
with the clinical evidence of retinal 
disease (Figure, bottom). There was a 
retinal periphlebitis with rare epithe- 
lioid changes. A focal loss of the pho- 
toreceptor layers from which the S- 
antigen is extracted was seen below 
these areas. There were also areas of 
subretinal round cell infiltration, in 
some cases bulging the retina forward 
into the vitreous cavity. Bruch's mem- 
brane was intact. In general, while the 
retina appeared to be the site of an 
active inflammatory process, the un- 
derlying choroid exhibited minimal 
inflammatory cell infiltration. 

Examples of cell-mediated re- 
sponses are shown in the Table. Good 
proliferative responses were seen 
from animals with S-antigen uveitis, 


whether the mode of evaluation Was 
by LIF release or by lymphoeyte 
transformation. A stimulation index 
greater than 3.0 was seen at all con- 
centrations of S-antigen used, all of 
these responses being above the calcu- 
lated tolerance limits’ of responses by 
control monkeys. The proliferative 
response was similar to that seen from 
cultured lymphocytes from patients 
with posterior uweitis.' An inhibition 
of migration of leukocytes of immu- 
nized monkeys was evident when the 
S-antigen was present in the sur- 
rounding culture medium. Nonimmu- 
nized animals’ cells did not manifest 
this response (P > 001). These find- 
ings correlated "with those seen by 
lymphocyte transformation. Cells 
from nonimmunized monkeys did not 
show this response. Samples of serum 
from immunized monkeys, taken dur- 
ing the active stage of disease, howev- 
er, were not found to contain elevated 
concentrations of circulating immune 
complexes as compared with levels 
from control monkeys. 
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*Values are expressed as count per minute + SEM. 
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17,232 + 1,303 21,863 + 2,135 

























(7.4) (7.0) (8.9) 

4,944 3- 516 16,378 + 649 18,846 + 982 24,735 + 706 
(3.3) (3.8) (5.0) 

Control 1 6,755 + 869 12,483 + 373 9,894 + 975 8,782 + 989 
(1.9) (1.5) (1.3) 

Control 2 3,698 + 701 6,627 + 1,352 5.917 + 543 4,790 + 708 
(1.8) (1.6) (1.3) 


Values in parentheses represent stimulation index. 


{Percentage of inhibition + SEM. 


COMMENT 

We believe this study describes for 
the first time an ocular inflammatory 
disease induced in a subhuman pri- 
mate by sensitization to a purified 
retinal antigen. Previous work from 
this laboratory has demonstrated cell- 
mediated immune memory responses 
to the retinal S-antigen in humans 
with inflammatory disease involving 
the retina.* These results suggest that 
the ocular inflammation in this pri- 
mate model is immunologically me- 
diated, and the focal disruption of the 
antigen-bearing structures, ie, the 
photoreceptor cells, points to the spec- 
ificity of the response. Furthermore, 
these inflammatory changes seen here 
under experimental conditions are 
suggestive of the clinical and histolog- 
ical features observed in certain 
human ocular disorders in which cell- 
mediated responses to the S-antigen 
have been detected.' 

Increased cireulating immune com- 
plexes have been reported in humans 
with uveitis} but they were not 
detected here. This finding, though, 
cannot and should not exclude any 
feature of the immune system as 
being a possible effector arm of the 
ocular inflammatory response. Mea- 
sureable levels of circulating immune 
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complexes may have appeared before 
active disease occurred. In addition, 
immune complex assay systems have 
been shown to vary in their sensitivi- 
ty, depending on the entity being 
studied.'? On the other hand, the peri- 
phlebitis seen clinieally does not sup- 
port the theory of an immune-com- 
plex-mediated disease, since no evi- 
dence of fibrinoid change or necrosis, 
characteristic findings in immune- 
complex-mediated damage, was seen 
in the vessels. Rather, this periphle- 
bitic-like picture may have been an 
outpouring of immune reactive cells 
directed to the photoreceptor region, 
thus simulating immune-complex-me- 
diated disease. 

The specificity of response seen his- 
tologically was usually quite apparent. 
A focal dropout of the photoreceptor 
region reflected the specificity of the 
immune response. In general, the 
choroidal inflammatory cell infiltra- 
tion was considerably less striking, 
particularly when compared with re- 
sults obtained in animals with pauran- 
giotic retinas, in which a massive 
infiltration of the choroid has been 
reported,'! sometimes with relative 
sparing of the overlying retina. 

The nature of ocular lesions pro- 
duced with the S-antigen varies with 
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the species immunized and the sensi- 
tizing dose." In this initial study with 
the rhesus monkeys, constraints on 
the availability of this species pre- 
cluded modifications of dosimetry and 
definition of the full spectrum of 
inflammatory changes that might be 
produced. At the dose level employed 
in the present study, the histological 
picture did not resemble that of sym- 
pathetic ophthalmia, as was found 
with a restricted range of S-antigen 
doses in the guinea pig." Neverthe- 
less, the experimental alterations ob- 
served are similar to those seen in 
some types of human pesterior uvei- 
tis, and they support the-usefulness of 
the monkey model as an experimental 
counterpart to human conditions. Fur- 
thermore, these findings support the 
notion that the S-antigen may play a 
role in the initiation or propagation of 
human ocular inflammatory Cisease. 
The use of this model in-experimenta! 
therapeutic and physiopathological re- 
search already has commenced. 
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* We present an introduction to a clini- 
cal quantitative corneascope for mea- 
surement of corneal topography in detail. 
This instrument provides contour kera- 
tometry in all corneal meridians. We 
review the normal myopic and hyperopic 
eye contours, keratoconus, pellucid mar- 
ginal degeneration, and wound gape and 
compression related to cataract surgery. 
We present a modified Placido disk for 
office use that incorporates the unique 
incident light image of the corneascope 
for rapid review of irregular corneal con- 
tours. Corneal topography irregularities 
frequently contribute tc devastating re- 
fractive states of the eye and should be 
examined carefully when keratorefractive 
Surgery is considered. 

(Arch Ophthalmol 1981;99:1093-11 00) 


Topographic analysis of the normal 

and diseased cornea has become 
increasingly important with the de- 
velopment of keratorefractive surgi- 
cal techniques. The clinical keratome- 
ter measures essentially the central 3 
mm of the corneal surface area. How- 
ever, analysis beyond the keratometer 
benefits the clinician. We have ob- 
served that a quantitative analysis of 
the peripheral cornea is necessary to 


Accepted for publication Sept 17, 1980. 

From the Departments əf Ophthalmology, 
ier of Oklahoma (Dr Rowsey) and McGee 

ye Institute (Drs Rowsey and Reynolds and Mr 
Brown), Oklahoma City. 

Reprint requests to MeGee Eye Institute, 608 
Stanton L. Young Dr, Oklahoma City, OK 73104 
(Dg Rowsey). 


Arch Ophthalmoi—Vol 99, June 1981 


assess various proposed techniques of 
altering corneal dioptric power. In 
addition, early or progressive kerato- 
conus in a patient who has worn con- 
tact lenses may be distinguished from 
lens-induced irregular corneal curva- 
ture when the peripheral cornea is 
examined. Difficult contact lens fit- 
tings are facilitated by an apprecia- 
tion of peripheral corneal base 
curves. 

We present herein the topographic 
corneascope analysis of keratoconus 
and its progression in 827 patients 
observed by one of us (A.E.R.) for an 
average of eight years. Included for 
comparison is a topographic analysis 
of 200 emmetropic eyes, 100 hyperopic 
eyes, 100 myopic eyes, 50 eyes with 
"with-the-rule" astigmatism, and 50 
eyes with "against-the-rule" astigma- 
tism. To familiarize the clinician with 
the value of total corneal analysis in 
keratorefractive surgery, we also dis- 
cuss the corneal topography after 
cataract extraction, wound gape, and 
wound compression phenomena. 


MATERIALS AND METHODS 


All normal eyes were evaluated using 
Bitanti's corneopter and the corneascope.' 
The normal eyes had less than 0.5 diopter 
of hyperopia, no myopic correction, and 
less than 0.25 D of cylinder. The hyperopic 
and myopic eyes were defined as having 
more than 0.5 D of correction. Eyes having 
with-the-rule astigmatism or against-the- 
rule astigmatism exhibited more than 0.5 
D of cylinder within 15° of 90° and 
180°, respectively. Keratoconus was diag- 
nosed by a combination of criteria, inelud- 


ing a cone on retinoscopy or over a red 
fundus reflex, apical cornea! thinning, cen- 
tral corneal subepithelial fibrosis and scar- 
ring, Fleischer's ring, Descemet's striae, 
and Munson's sign. 

The corneascope (Fig 1) produces a color 
or black-and-white Polaroid photograph at 
4.8X magnification (Fig 2A). Dioptrie pow- 
er (Fig 2B) is read from the photograph by 
using a comparator, which magnifies the 
picture 41x to 63x to match it to a 
standard set of rings on the comparator 
screen. The amount of magnification 
required to match photographed rings to 
the corresponding standard comparator 
rings determines the radius of curvature of 
the cornea at that point. 

The corneascope photograph is similar to 
a conventional contour map. The steeper 
the cornea, the closer together are the 
rings; the flatter the cornea, the farther 
apart the rings. Subtle variations between 
the normal cornea, pseudocone, true kera- 
toconus, and suture-induced astigmatism 
can be recognized and delineated easily. 

À corneascope picture of a perfect sphere 
has concentric and equally spaced rings. In 
this respect the picture differs from a 
contour map, because the increments of 
elevation (sagittal depth) are not constant. 
The area of the cornea that can be exam- 
ined is inversely related to the corneal 
power. A 40-D cornea at the ninth ring has 
a cord length of 83 mm, for example, 
whereas a 50-D cornea at the ninth ring has 
a cord length of 6.7 mm. 


RESULTS 


Corneopter measurements made of 
the 200 eyes from the corneal apex to 
the limbus demonstrated a sagittal 
depth for the cornea of from 1.8 to 2.6 
mm, with a mean of 2.5 mm. Diame- 
ters measured from limbus to limbus 
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Figure 4A. Figure 5A. 


Figure 7A. Figure 8A. Figure 9A. 


Fig 1.—Patient sits in front of corneascope, which projects lighted Placido disk-like target onto 
cornea. Observer focuses on mires at high magnification and takes Polaroid photograph of 
patient's eye. Fig 2A.—Right eye of patient with visual acuity of 20/15 uncorrected. Visual axis is 
slightly nasal to optical axis (angle kappa), and one appreciates more of corneal topography 
nasally than temporally. Flattening of cornea nasally near limbus may be discerned from larger ring 
spacing at 3-o'clock position (arrow). Shadows from lashes (L) and brow (B) superiorly, and from 
nose inferonasally (IN). Plus sign at patient's upper right is used for precise focusing near corneal 
apex. Fig 3A.—With-the-rule astigmatism in eye with 2.50 diopters of cylinder at 90°. Greater 
refractive power in vertical meridian produces shorter chord lengths for rings vertically than 
horizontally and gives oval ring pattern. More of cornea is delineated nasally (N) than temporally 
(T). Fig 4A.—Against-the-rule astigmatism in eye with 2.50 D of cylinder at 180°. Ring pattern is 
oval, as in Fig 3A, but short axis associated with plus power here is horizontal. N indicates nasal. 
Fig 5A.—Simple myopia, —4.25 D, OS. (Note nose shadow.) N indicates nasal. Fig 6A.— 
Corneascope picture of patient with early keratoconus shows characteristically egg-shaped 
central ring. Steepening appears first in inferotemporal quadrant (IT). Fig 7A.—Progressing 
keratoconus in another patient. Pear or egg shape of central rings is now easily appreciated on 
inspection pointing to inferotemporal quadrant (IT). Nasal cornea (N) is now involved. Fig 
8A.—More advanced keratoconus. Cone progression moves into superotemporal ring (ST). N 
indicates nasal. Fig 9A.—Severe keratoconus. Superior nasal (SN) cornea is only quadrant not 
involved at this stage. 
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Fig 2B.—Comparator measurements for eye seen in Fig 2A, with 
ring power given in diopters. Despite 20/15 vision, eye is not 
emmetropic. Corneal power decreases nasally (N) as limbus is 
approached but remains nearly constant temporally (T) within 
measured area. Third corneascope ring corresponds to region 
measured by clinical keratometer. Fig 3B.—Comparator measure- 
ments for eye seen in Fig 3A. At third ring, 47 D of corneal power 
are measured vertically and 44.50 D horizontally, producing 2.50 
D of plus power at 90?. There is greater disparity, fully 4.75 D, of 
refractive power between peripheral cornea nasally (N) and 
inferiorly (I). Fig 4B.—In eye seen in Fig 4A, comparator measure- 
ments at third ring indicate 2.50 D of cylinder at 180°. Cornea 
steepens superiarly to 42.75 D before flattening in periphery to 
40.75 D, and steepens inferiorly to 43.00 D before flattening in 
periphery to 42.50 D. N indicates nasal. Fig 5B.—Comparator 
readings from eye in Fig 5A show central corneal power of 43.50 
D. There is gradual flattening of cornea peripherally in all four 
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quadrants. N indicates nasal. Fig 6B.—Inferotemporal cornea 
steepens from 45.00 D at second ring to 48.25 D at fifth ring 
before flattening to 44.75 D at ninth ring. Cornea also steepens 
inferiorly before flattening toward periphery, but more normal 
pattern of gradual peripheral flattening is evident nasally, tempo- 
rally, and superiorly. Cornea is flattest and least affected superi- 
orly and nasaily. Fig 7B.—Steepening is most pronounced inferi- 
Orly and extends nasally as well as temporally. Note inferior 
cornea is on average 13 D steeper than superior cornea. Fig 
8B.—Comparetor reading of patient in Fig 8A. Steepening is 
greatest in inferotemporal quadrant but now extends from inferior 
nasal to superotemporal regions, as measurements show. Fig 
9B.—Comparator reading of patient in Fig 9A. Steepening central- 
ly is not circumferential. Nasally (N) and superonasally, cornea 
remains relatively unaffected, or perhaps even flatter than normal 
in periphery. Extremely high dioptric powers (greater than 90) 
that may result from keratoconus are manifest. 
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Fig 10A.—Final-stage keratoconus with 360° cone. If no apical scarring occurs, this 
patient may more readily be fit with contact lenses than in earlier stage. N indicates 
nasal. Fig 11A.—Midperipheral irregular corneal topography from contact lens-induced 
astigmatism. Sharp asymmetry of midperipheral rings is typical of poorly fit contact lens. 
This corneascope picture is not observed in any patient with keratoconus at any stage of 
progression. N indicates nasal. Fig 12A.—Pellucid marginal degeneration produces 
typical topographic appearance. Vertical axis of cornea is flatter than horizontal axis for 
first six rings of corneascope. N indicates nasal cornea. Seventh, eighth, and ninth rings 
inferiorly (I), however, show by their close proximity a precipitious corneal drop-off. Fig 
13A.—Single polyglactin (Vicryl) suture following phakoemulsification sharply indents 
cornea at 12-o'clock position, steepening vertical meridian and correspondingly flatten- 
ing horizontal meridian. N indicates nasal. Fig 14A.—Four weeks postoperatively, 
superior cornea (S) flattens considerably as polyglactin (Vicryl) suture of patient shown 
in Fig 13A is absorbed. Release of single interrupted suture allows inferior cornea to 
flatten to 41.00 diopters. N indicates nasal. Fig 15A.—Superior (S) corneal dehiscence 
following cataract surgery. Notable asymmetry of this cornea, which is only flatter 
superiorly, precludes adequate contact lens fitting. N indicates nasal. Fig 16A.— 
Suture-induced corneal astigmatism in patient after cataract extraction. N indicates 
nasal cornea. Fig 17A.—Patient from Fig 16 on downward gaze after removal of tight 
sutures at 12-o'clock position. Superior cornea has been flattened considerably, but 
inferior cornea has received little relief because tight sutures remain at 10- and 2-o'clock 
positions (arrows). N indicates nasal. Fig 18.—Placido disk currently available. "A 
condition which must be fulfilled while observing with any keratoscope is that the centre 
of the disc should be exactly on the common line of sight of the observer and the subject, 
and also that the plane of the disc, or the surface on which the zones are drawn, should 
be exactly perpendicular to this line."*»*?» Fig 19.—Ophthalmologist using revised 
Placido disk. Reading light facing ophthalmologist is reflected from surface of disk onto 
patient's eye; this reflection is observed through central 20.00-D lens. 
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Figure 18. 





Figure 19. 
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Fig 10B.—Comparator reading of patient in Fig 10A. This cone is 
more symmetrical than eariier-stage cones we have examined, 
but vertical meridian is an average of 12 diopters steeper than 
horizontal meridian. Cornea remains slightly steeper inferiorly 
than superiorly, and steeper temporally than nasally (N). Fig 
11B.—Comparator readings of contact lens-induced astigmatism 
seen in Fig 11A. Note that any corneal ring is associated with 
variable dioptric power readings as cornea is circumscribed. Fig 
12B.—Comparator readings of patient with pellucid marginal 
degeneration seen in Fig 12A. Within central six rings there is an 
average 11 D of against-the-rule astigmatism. However, inferior 
cornea suddenly steepens from 39 D at sixth ring to 47 D at ninth 
ring. Typical of pellucid marginal degeneration, this sudden 
drop-off near limbus inferiorly is not observed in keratoconus. Fig 
138.—Comparator reading of cornea shown in Fig 13A. Steepen- 
ing produced by single suture at 12-o'clock position is not 
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confined to superior cornea. Note that inferior (I) cornea is 
increased in power. Fig 14B.—Comparator reading of patient in 
Fig 14A. Note 1.5 D of flattening in peripheral cornea is asso- 
ciated with partial wound gape in this isolated area of phakoemul- 
sification procedure. Central cornea remains symmetrical by 
keratometry readings. Fig 15B.—Comparator readings of patient 
in Fig 15A. inferiorly, cornea is only slightly flatter than in 
horizontal meridian, but there is more than 5 D of peripheral 
flattening superiorly, as compared with only 0.50 D of peripheral 
flattening inferiorly. Fig 16B.—Comparator reading of patient in 
Fig 16A. Tight sutures at 12-o'clock position have apparently 
induced almost 3 D of with-the-rule astigmatism. Cornea is 
steeper inferiorly as well as superiorly. Fig 17B.—Comparator 
reading of patient in Fig 17A. Measurements show that, inferiorly, 
cornea is still steeper than in horizontal meridian. Note 4.50 D of 
flattening superiorly from third to fifth ring. 
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Fig 20.—Modified Placido disk using curvature of incident light from corneascope onto flat plane. 
Increasing ring diameter allows for symmetrical ring appearance in normal peripheral cornea. 
Minute central and peripheral topographic alterations may be examined qualitatively with new disk . $ 
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in the horizontal meridian varied from 


v 11.6 to 12.4 mm, with a mean of 119 
' mm. Diameters in the vertical merid- 


ian varied from 11.2 to 12.0 mm, with a 
mean of 11.7 mm. Keratometry read- 
ings varied from 40 to 44 D, with a 
«mean of 42.5 D. 

The 100 hyperopic eyes had a sagit- 
tal depth of from 1.8 to 2.6 mm, with a 
mean of 24 mm. The mean corneal 
horizontal diameter was 11.9 mm, and 
the mean vertical diameter, 11.7 mm. 
Keratemetry readings varied from 
39.50 to 44.50 D, with a mean of 43.00 
D 


The 50 eyes having with-the-rule 
astigmatism had a sagittal depth of 
from 18 to 2.6 mm, with a mean of 2.4 
mm. With-the-rule astigmatism is 
easily recognized from the cornea- 
scope photograph (Fig 3A and 3B) by 
the oval ring pattern with the longer 
axis horizontal. 

The 50 eyes with against-the-rule 
astigmatism exhibited a sagittal 
depth of from 1.8 mm to 2.5 mm, with 
a mear of 24 mm. Against-the-rule 
astigmatism (Fig 4A and 4B) presents 
an oval ring pattern in which the 
longer axis is vertical. 

The 100 myopic eyes had a sagittal 
depth of from 22 to 2.7 mm, with a 
mean of 25 mm. The mean corneal 
horizontal diameter was 11.9 mm, the 
mean vertical diameter, 11.7 mm (Fig 
5A and 5B). 

Sagittal depth was measured in 127 
of the patients with keratoconus. 
Three of these had sagittal depths of 
2.8, 2.9, and 3.1 mm, respectively. For 
the rest, sagittal depth ranged from 
2.1 to Z7 mm, with a mean of 2.5 
mm. 

The cerneascope was able to delin- 
eate the earliest stages of keratoco- 
nus. The first topographical sign is a 
steepening on the inferotemporal side 
of the cornea, which produces a char- 
acteristie distortion of the central cor- 
nea (Fig 6A and 6B). As keratoconus 
progresses, this inferotemporal steep- 
ening advances to the periphery and 
spreads to the inferior nasal quadrant 
(Fig 7A and 7B), then to the supero- 
temporal quadrant (Fig 8A and 8B). 
The superior nasal quadrant, which is 
the last and least affected, is first 
involved centrally (Fig 9A and 9B). 
Contaet lens fitting by this stage has 
become very diffieult due to four- 
quadrant irregular corneal astigma- 
tism that cannot be matched with any 
combination of eontact lens base 
curves. The mature cone (Figs 10A 
and 10B) is steep circumferentially, 
inducing a high myopia. 

eIf the entire cornea is uniformly 


Steep, contact lens fitting becomes 
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easier. When apical corneal scarring 
occurs, however, surface irregularities 
and subepithelial fibrosis preclude 
good vision with any contac lens. A 
more regular recipient edge is avail- 
able for suturing a transplan:, howev- 
er, and may be associated with less 
graft astigmatism. 

Àn attempt has been made to corre- 
late the posterior corneal lines of 
Vogt, which are known to be stretch 
lines in Descemet's membrane with a 
point of steepening on the cornea- 
scope. These stress lines are rot scars 
at the level of Descemet's membrane, 
for they characteristically dssappear 
with minimal elevation of intraocular 
pressure by massaging the globe 
while observing the stretca lines 
under slitlamp magnification. The 
stress lines appear to radiate along 
the axis cf the area of greatest steep- 
ening of the cornea. 

The most common causes of 2seudo- 
cones are (1) contact lens- nduced 
irregular astigmatism, (2) »ellucid 
marginal degeneration, (3) and cor- 
neal or limbal trauma. These may be 
easily separated from true keratoco- 
nus by the configuration of the cor- 
neal topography. An improperly fit 
contact lens frequently rides Figh on 
the cornea. With blinking, the lower 
edge of this lens strikes the inferior 
intermediate area of the *ornea, 
steepening this portion (Fig 17 A and 
11B). The central corneal ring is not 
pear shaped in this entity as im kera- 
toconus; the central portion of the 
cornea is not pulled inferotemporally. 
The corneal rings of contact lens-in- 
duced astigmatism are irregularly 
steepened in various meridians nferi- 
orly. The symmetry of the corneas 
thereby is lost inferiorly, and the gen- 
tle steepening typical of kerateconus 
is not observed. In severe contaet lens 
irregular astigmatism on top of kera- 
toconus, the corneascope picture dem- 
onstrates irregularly irregular rings 
inferiorly, but the central ring demon- 
strates the pear shape of unde-lying 
keratoconus. 

These irregular peripheral curves 
may be easily distinguished from pel- 
lucid marginal degeneration (Fig 12A 
and 12B) by the precipitous char ge in 
the peripheral corneal curvature with- 
in 2 mm of the limbus. We note that in 
pellucid marginal degeneratior the 
pear-shaped appearance of the central 
corneal ring is not present and, there- 
fore, keratoconus would not be con- 
fused on a topographic basis with this 
entity. 

The cataract incision may be tied 
too tightly at the time of surzery, 
producing with-the-rule astigmacism, 


or too loosely, producing wound gape 
and against-the-rule astigmatism. 
The corneascope easily differentiates 
the localization of the suture defect in 
these two entities (Fig 13A and 13B 
and 14A and 14B) and eliminates the 
confusion produced by the keratome- 
ter, which measures only the central 3 
mm of the cornea. Careful, repeated 
analysis of the limbal architecture's 
contribution to the central corneal 
astigmatism may be performed by the 
corneascope. 

In Fig 13A and 13B, a single poly- 
glactin (Vieryl) suture has been used 
to close a phakoemulsification site at 
the limbus. The suture creates corneal 
asymmetry by limbal invagination. 
The normal relaxation of this suture 
during absorption is followed by a 
release of the corneal compression. 
Consequently, corneolimbal wound 
gaping is seen (Fig 14A and 14B). 

Wound gape or dehiscence after 
cataract surgery causes flattening of 
the superior cornea and against-the- 
rule astigmatism (Fig 15A and 15B). 
This flattening is associated clinically 
with movement ef a contact lens 
inferiorly. In severe instances the 
patient cannot receive adequate cor- 
rection with glasses because of high 
corneal astigmatism and cannot wear 
a contact lens because of lens move- 
ment inferiorly. With the cornea- 
scope, the dehiscence may be localized 
easily and the exact area of keratore- 
fractive surgical repair determined. 

Although physicians are well aware 
of the difficulty with tight sutures at 
the 12-o'clock position, simple removal 
of these sutures at the 12-o'clock posi- 
tion may not be associated with relief 
of the induced cornea] astigmatism; in 
fact, the plus power at 90° may 
increase, both by keratometry mea- 
surements and refractively. In Fig 
16A and 16B, after cataract surgery,a 
cornea with interrupted sutures is 
steeper in the vertical meridian, espe- 
cially inferiorly, than in the horizon- 


Removal of sutures at the 11:30-, 
12-, and 12:30-o'cloek positions (Fig 
17A and 17B) causes flattening supe- 
riorly. Inferiorly, the effect of trac- 
tion from sutures at the 10- and 12- 
o'clock positions is persistent, slightly 
improved, steepness. Removal of all 
sutures from the 9- to 3-o'clock posi- 
tions superiorly is indicated, there- 
fore, to remove this astigmatic pat- 
tern. 


COMMENT 


The regular keratometer may be 
used as a topographic keratometer as 
the patient changes fixation pattern. 
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The main advantage of the topogom- 
eter is a precise evaluation of the 
apical zone size.’ The Placido disk 
allows the physician a greater appre- 
ciation of the peripheral corneal to- 
pography qualitatively, but has been a 
dificult instrument to convert to 
quantitative evaluation. 

The Placido disk (Fig 18) was first 
invented by Henry Goode? in 1847 and 
further developed by Antonio Placi- 
do.> A valuable office instrument 
that is frequently overlooked as unso- 
phisticated, it can be employed post- 
operatively to estimate corneal astig- 
matism and preoperatively to diag- 
nose irregularly irregular, ie, contact 
lens-induced, astigmatism. 

The photokeratoscope, invented by 
Antonio Placido? was subsequently 
popularized by Dr Gullstrand,? who is 
universally incorrectly credited with 
the actual invention. The advantages 
of a photokeratoscope such as the cor- 
neascope in determining astigmatic 
errors are numerous and significant: 
(1) it provides hard copy data that 
may be reexamined by several investi- 
gators; (2) it allows examination of the 


1. Photographing apparatus for determining 
corneal radius. US Patent 3,797,921, March 19, 
1974. 

2. Sampson W, Soper J, Girard L: Topographi- 
cal keratometry and contact lenses. Trans Am 
Acad Ophthalmol Otolaryngol 1965;69:959-969. 

3. Goode H, in Trans Cambridge Phil Soc 
1847;8:495. 

4. Placido A: Novo instrumento de esploracao 
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apical cap of the cornea inside the 
normal keratometric 3-mm reflected 
ring; (3) it allows examination of the 
midperipheral cornea, wherein early 
astigmatic errors may occur, (4) it 
allows examination of approximately 
55% of the total corneal curvature 
compared with 8% with the clinical 
keratometer; (5) it provides for esti- 
mation of subtle topographic shifts 
induced by trauma, by contact lenses, 
or in the normal history of corneal 
dystrophies; (6) it provides for deter- 
mination of the peripheral corneal 
curves that assist in very difficult 
contact lens fitting situations; and (7) 
it allows quantitative evaluations of 
surgically induced astigmatism.'" 
The disadvantages of a photokera- 
toscope include (1) aberrations in- 
duced by measurement around the 
visual axis rather than the corneal 
apical normal, and (2) requirements of 
some experience for good photogra- 
phy. Any defocusing of the reflected 
images produces an inaccurate chord 
length measurement, which is too 
large if the eye is too close to the 
camera and too small if the eye is too 
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The corneascope, develeped by one’ 
of us (A.E.R), has enabled us to 


refine the Placido disk. If a 20-D lens 
is placed in the center of the P'acido 
disk, the ophthalmologist may ap- 
proach the eye to within 4 em and 


examine the midperipheral and pe-' 


ripheral corneal curvature (Fig 19). 
Figure 20 incorporates the ineident 
light of the hemispherical corneascope 
target face into a flat Placido-like 
disk. As with the corneascope, one 
sees equal ring separations with this 
modified dise when viewing a perfect 
sphere. Slight separations from per- 
fect sphericity may be appreciated 
with the modified Placido disk, allow- 
ing the ophthalmologist not cnly to 
gauge the axis of astigmatism, but to 
localize areas of flattening and steep- 
ening, and differentiate the entities 
discussed in this article. 
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„Calendar of Events 


1981 


June 


Annual Congress of the Ophthalmological Soci- 
ety of South Africa, Sun City, Republic of 
South Africa, June 2-5. 

International Echography Course, Vienna, June 
2-6. 

Yale Alumni Meeting, New Haven, Conn, 
June 5. 

International Congress of Neurogenetics and 
Neuro-ophthalmology, Zurich, Switzerland, 
June 9-12. 

Alumni Day, State University of New York Down- 
State Medical Genter, Brooklyn, June 11. 

Ophthalmic Seminar, Genesee-Plaza Holiday 
Inn, Rochester. NY, June 12-13. 

World Congress of Ergophthalmology, Istanbul, 
Turkey, June 14-18. 

Second Internaticnal Cataract Conference, Flor- 
ence, Italy, Jure 17-20. 

Current Concepts in Glaucoma and Neuro-oph- 
thalmology, Devers Eye Clinic and University 
of Oregon, Portiand, June 18-20. 

Canadian Implant Society, Montreal, Quebec, 
June 20. 

Canadian Ophtha:mological Society, Montreal, 
Quebec, June 21-24. 

Microsurgical Workshop, lowa City, June 25- 
27 


New Mexico Ophthalmological Society, Santa 
Fe, June 25-27. 

Section on Ophthalmology, Medical Society of 
the State of New York, Niagara Falls, June 
27. 


July 


Diagnosis and Management of Retinal Vascular 
and Macular Disorders, Big Sky, Mont, July 
12-17. 

Extracapsular Cataract Extraction and Lens 
Implant, Minneapolis, July 16-18. 

Symposium on Laser Surgery for Glaucoma, 
Saratoga Springs, NY, June 20-21. 


August 


international Symposium on Orbital Disorders, 
Amsterdam, Aug 31-Sept 3. 

Functional Basis of Ocular Motility Disorders, 
Wenner-Gren Center, Stockholm, Aug 31- 
Sept 3. 


September 


International Strabismus Symposium, lowa City, 
Sept 17-19. 

International Sympesium on Genetics in Oph- 
thalmology, Jerusalem, Sept 20-23. 

Sally Letson Sympasium, Ottawa, Ontario, Sept 
24-25. 


October 


American College of Surgeons, San Francisco, 
Oct 11-16. 


November 


American College ef Veterinary Ophthalmolo- 
' gists, Atlanta, Nov 1-2. 
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American Academy of Ophthalmology, Atlanta, 
Nov 1-5. 

Symposium on Vision, Psychophysics. and Dis- 
orders of the Visual System, Baltimore, Nov 
12-14. 


International College of Surgeons, Coronado, 
Calif, Nov 17-19. 

American Decibel Society, Puerto Fico, Nov 
30-Dec 4. 


December 


Echography Course, lowa City, Dec 1-5. 
Neuro-ophthalmology Course, Key Siscayne 
Hotel, Miami, Dec 3-5. 


1982 


May 


Mexican Congress of Ophthalmology, Quereta- 
ro, Mexico, May 2-7. 


October 


International Congress of Eye Researcn, Eind- 
hoven, the Netherlands, Oct 3-8. 

International Conference on Myopia, San Fran- 
cisco, Oct 28-30. 

International Congress of Ophthalmolazy, San 
Francisco, Oct 30-Nov 5. 


November 


Nutrition, Pharmacology, and Vision, Washing- 
ton, DC, Nov 16-17. 


News and Comment 


Appointments.— Three new members 
were appointed to the National Advi- 
sory Eye Council of the Nationa: Eye 
Institute: Frederick C. Blodi, MD, pro- 
fessor and head, Department of Oph- 
thalmology, University of Iowa; J. M. 
Enoch, PhD, dean of the Schol of 
Optometry, University of Califcrnia, 
Berkeley; and Gordon Gund. Mr 3und 
is a leader in corporate finance end a 
victim of retinitis pigmentosa. 


Congress.—The seventh congress of 
the International Society of Geo- 
graphic Ophthalmology will be con- 
ducted Nov 7-10, 1982, in Asilamar, 
Calif, after the International Con- 
gress of Ophthalmology in San Fran- 
cisco. For further information, cor tact 
Dr William Miller, Room 418, 4141 
Geary St, San Francisco, CA 94138; or 
Dr T. F. Schlaegel, Jr, Indiana Un ver- 
sity Medical Center, 1100 W Mich gan 
St, Indianapolis, IN 46223. 


International Cancer Colloquium.— 
An international colloquium entitled 
“Cancer 1981/Cancer 2001" wil be 
held Nov 10-14, 1981, at the Shamrock 


Hilton Hotel, Houston. This will be the 
occasion of the tenth anniversary of 
the National Cancer Program of the 
M. D. Anderson Hospital, Houston. 
For further information, contact Dr 
C. Stratton Hill, Jr, Conference Coor- 
dinator, Room 115, M. D. Anderson 
Hospital and Tumor Institute, 6723 
Bertner Ave, Houston, TX 77030. 


Seminar.-A combined seminar for 
the ophthalmelogists and ear, nose, 
and throat specialists will be con- 


ducted by the American Diopter and 


Decibel Society in Puerto Rico, Nov 
30-Dec 4, 1981. For further informa- 
tion, contaet Dr Albert W. Biglan, 
3518 Fifth Ave, Pittsburgh, PA 
15213. 


Symposium.—The second Sympo- 
sium on Ocular Histoplasmosis will be 
conducted on Jan 22-23, 1982, in India- 
napolis. For further information, con- 
tact Dr T. F. Schlaegel, Jr, Indiana 
University Medical Center, 1100 W 
Michigan St, Indianapolis, IN 46223. 


Congress.—The 15th Mexican Con- 
gress of Ophthalmology will be con- 
ducted May 2-7, 1982, in Queretaro. 
For further information, contact Dr 
Gil Villanueva-Diaz, Atlanta 151, Ciu- 
dad de los Deportes, Mexico 18, DF. 


Volunteers Needed.—The Instituto 
Oftalmologico de Lima is looking for 
volunteer ophthalmologists who would 
spend one or more weeks working in 
the public hospitals of rural Peru. For 
further information, contact Dr Cesar 
A. Gonzalez, Instituto Oftalmologico 
de Lima, Independencia 1055, Mira- 
flores, Lima, Peru. 


Congress.—The Fifth International 
Congress of Eye Research will be con- 
ducted October 3-8, 1982, in Eindhov- 
en, the Netherlands. For further 
information, contact Prof Dr S. L. 
Bonting, Depar-ment of Biochemis- 
try, University cf Nijmegen, PO Box 
9101, Nijmegen $500 HB, the Nether- 
lands. 


Conference.—The Retinal Vascular 
Center of The Wilmer Institute will 
conduct a conference at Big Sky, 
Mont, July 12-17, 1981. The topic will 
be “Diagnosis and Management of 
Retinal Vascular and Macular Disor- 
ders.” For further information, write 
to Program Coordinator, Office of 
Continuing Education, The Johns 
Hopkins University, 720 Rutland Ave, 
Turner 22, Baltimore, MD 21205. 
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Radial Keratotomy Clinical Trial.— 
The National Eye Institute is now 
supporting a nationwide clinical trial 
on radial keratotomy, a controversial 
surgical procedure for correcting myo- 
pia. This is a five-year study to be 
conducted by investigators in various 
centers across the country. Prelimi- 
nary results should be available at the 
time of the International Congress of 
Ophthalmology in San Francisco, No- 
vember 1982. 

Prospective patients are now being 
recruited. The patients must be at 
least 21 years old, live in the metropol- 
itan area of a study center, and have 
mild to moderate myopia. The pa- 
tients will not be charged for the 
operation, for the physicians' exami- 
nations, or for medical tests. 

For more information, write to the 
Principal Investigator, Dr George O. 
Waring III, Emory University, De- 
partment of Ophthalmology, 1365 
Clifton Rd NE, Atlanta, GA 30322. 


Course.—A course on neuro-ophthal- 
mology will be presented by the Bas- 
com Palmer Eye Institute, University 
of Miami School of Medicine, Dec 3-5, 
1981, at Key Biscayne Hospital, 
Miami. For further information, write 
to the Bascom Palmer Eye Institute, 
PO Box 610326, Miami, FL 33161. 


Applications Accepted.—The Chil- 
dren’s Eye Care Foundation is now 
soliciting applications for fellowship 
training, stipends, and support for 
research projects. For further infor- 
mation, write to The Children’s Eye 
Care Foundation, Suite 404, 1015 15th 
St NW, Washington, DC 20005. 


Symposium.—An International Sym- 
posium on Genetics in Ophthalmology 
will be conducted in Jerusalem, Sept 
20-23, 1981. For further information, 
contact Prof Saul Merin, PO Box 983, 
Jerusalem 91009, Israel. 
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Symposium.—An International Sym- 
posium in “Laser Surgery for Glauco- 
ma” will be presented by the Albany 
Medical College, July 20-21, 1981, at 
the Gideon Putnam Hotel in Saratoga 
Springs, NY. For further information, 
write to Office of Academic Affairs, 
Division of Continuing Medical Edu- 
cation, Albany Medical College, Alba- 
ny, NY 12208. 


Lecture Series.-The University of 
Minnesota, Department of Ophthal- 
mology, will present a lecture series 
and intensive practical surgical labo- 
ratory sessions on the techniques of 
extracapsular cataract extraction and 
posterior and anterior chamber lens 
implantation on July 16-18, 1981. For 
further information, contact Dr Rich- 
ard L. Lindstrom, 9-240 Health 
Sciences Unit C, University of Minne- 
sota, 516 Delaware St SE, Minneapo- 
lis, MN 55455. 


Symposium.—The National Academy 
of Sciences-National Research Coun- 
cil Committee on Vision will conduct a 
symposium on nutrition, pharmacolo- 
gy, and vision Nov 16-17, 1981, in 
Washington, DC. For further infor- 
mation, contact Key Dismukes, PhD, 
National Academy of Sciences, 2101 
Constitution Ave, JH 819, Washing- 
ton, DC 20418. 


Professorship.-The Harvard Medi- 
cal School has announced the estab- 
lishment of the William F. Chatlos 
Professorship of Ophthalmology. This 
was possible through a gift from the 
National Retinitis Pigmentosa Foun- 
dation and was established in honor of 
the memory of William F. Chatlos, a 
Florida businessman and philanthro- 
pist. 


Meeting.—The International College 
of Surgeons will conduct its annual 
meeting Nov 17-19, 1981, at the Hotel 


del Coronado, Coronado, Calif. There 
will be a two-day eye program om, 
“Eye Surgery in the 21st Century.” 
For further information, contact the 
Administrative Director, nternation- 
al College of Surgeons, 1516 N Lake 
Shore Dr, Chicago, IL 60€10. E 


Meeting and Symposium.—The 
American College of Veterinary Oph- 
thalmologists will conduct its annual 
scientific meeting Nov 1-2, 1931, in 
Atlanta. A symposium on ocular oncol- 
ogy will be conducted Oct 31, 1981. For 
further information, write to Dr 
Charles L. Martin, Department of 
Small Animal Medicine, University of 
Georgia, Athens, GA 3062. 


Meeting.-The annual meeting of 
the New Mexico Oph:halmological 
Society will be conducted June 25-27, 
1981, at the Bishops Lodge in Santa 
Fe. The principal speakers will be Dr 
Fredrick Fraunfelder of Oregon and 
Dr Jonathan Herschler of Arizona. 
For further information, contaet Dr 
Walter J. Levy, 465 St Michael's Dr, 
No. 114, Santa Fe, NM #7501. 


Clinical Congress.—The next annual 
Clinical Congress of the American 
College of Surgeons will be conducted 
Oct 11-16, 1981, in Szn Frzncisco. 
There will be an interdisciplinary 
symposium on “An Overview of Ocu- 
lar and Midfacial Plastic and Recon- 
structive Surgery." For furthe- infor- 
mation, contact Dr Edw:n W. Gerrish, 
American College of Surgeons, 55 E 
Erie St, Chicago, IL 60€11. 


Applications Accepted.—The Chil- 
dren’s Eye Care Foundation is solicit- 
ing applications for fellowship or 
research project support in pediatric 
ophthalmology. For further informa- 
tion, write to The Children's Eye Care 
Foundation, Suite 404, 1015 15th St 
NW, Washington, DC 20005. 


News and Comment 


Furning, scratching, smarting dry 
eye. It's the most common external 
ocular disease of elderly people, 
especially women: And symptoms 
become particularly troublesome 
toward the end of the day? 

[hats when Lacri-Lube sterile 
ophthalmic ointment begins its work. 
Instilled just before your patient goes 
to sieep, Lacri-Lube provides overnight 
comfort and protection. No bothersome 
dry eye symptoms in the morning. 

^nd Lacri-Lube is non-medicated. 
Tt E nascthiltty af dence inAwana 





Lacri-Labe offers nighttime lubri- 
cation ane protection for your patients 
with dry eye. 

Its also helpful for your contact lens 
wearers with “overwear syndreme" or 
those patents with corneal erosion. 

Lacri-Labe makes up for the 
lack of tears. 


Pharmaceuticals, Inc., Irvine, CA 92713 
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The Anis posterior. 
chamber capsulcr 
lens from CILCO. 


The Anis posterior chamber lens is 
designed for implantation totally 
within the remnants of the cap- 
sular bag. The lathe cut, Perspex à 
CO lenticular is 6.0 mm in diameter. 

Overall diameter is 10.5 mm 
with compressible polypropylene 
loops. Two implantation glides are 
packaged with each lens to be 
used according to instructions in 
the surgical protocol and video- 
tape on implantation available 
from CILCO. 

Aseries of courses on implan- 
tation of the Anis lens mes 











i 


ducted by Aziz Y. AVR e 
other implant surgeons in fol- 
lowing cities: 

Chicago — July 11 

Los Angeles — October 10 

Atlanta — October 31 

Houston— December 5 
These lectures are presented by 
CILCO at no charge as a service 
to the ophthalmic profession. For 
reservations, call tol! free at 
800/624-3418. 

In addition, surgeons may visit 
with Aziz Y. Anis, M.D. in the 
operating room anc office to view 


surgical techniques and observe 
patients implanted with tre Anis 
posterior chamber lens. To arrange 
a visit, call 402/466-8187. 


VI 


U.S.A.: CILCO; Inc., 1616 13th Avenue 
Huntington, West Virginia 25701 
Toll Free: 800/624-3418 - Collect: 
304/697-4422 - TLX: 886 453 
Australia: A.O. Medical Companv 
5] Stead Street 
South Melbourne 3205, Victoria 
Telephone: Melb. 690 2608 
TLX: SLE MED 35763 
Canada: CILCO Canada, Simcoe Building 
Suite 206, 345 Kingston Road 
Pickering, Ontario LIVIA! 
Telephone: 416/286-141 6 
England: CILCO, Inc., “Tongaart™ 
Whistley Green, Hurst, Berkshire 
RG 100ES 
Telephone: Twyforc (0734 ) 341498 
TLX: 858 715 
Europe: CILCO SARL, 99 rue Georges 
Clemenceau, Carnes, France 064 00 
Telephone: 704 22 13 - TLX 470 900 


CAUTION: INVESTIGAT?ONAL 
DEVICE LIMITED BY FEDERAL 
LAW TO INVESTIGATIONAL 
USE. See package insert for full 
prescribing information. 
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ITY, CONVENIENCE, ECONOMY 
IN OFFICE, CLINIC, OR HOSPITAL 








Charles endophotocoagulator 





Iris coagulator attachment 


. Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation procedures 
whenever desired. This high quality, lightweight, compact instrument may be placed on a roll-around table and 
plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand carried from one facility 


to another. What’s more, its attractive low price makes the LOG-3 an exceptionally cost-efficient ophthalmic 
instrument for private practice or institutional use. 


Log-3 Features 


9 Direct ophthalmosco 
optional. 
9 A Charles Endophotocoagulator for Trans Pars Plana coagulation riay be used. 


9 Powerful 300-wa:t Xenon lamp with built in parabolic reflector permits 1.5? 
` «for fast and efficient pan retinal application. 


Monocular indirect ophthalmoscope 


pe delivery system standard. Monocular indirect erect image system with zoom and focus 


aperture for close macula work and 6? 


e Unique “optimatic” control combines power and time settings in a s-ngle dial. 
Articulated arm extends to make patient repositioning un- 


Cooper Medical Devices Corporation 
| Recessary. Clinitex Division 
e ; i : 600 McCormick Street 
Operates on any standard line voltage rape os lire pos MS 
€ No installation costs. 


In California call: 415-558-6800 


SURGICAL MANAGEMENT OF CATARACT, 
GLAUCOMA AND CORNEAL DISORDERS 
. | September 23, 24, 25 1981 
" | 13th ANNUAL ESTELLE DOHENY EYE FOUNDATION CONFERENCE- 
LOS ANGELES, CALIFORNIA Sponsored by Doheny Eye Foundation 
and USC Department of Ophthalmology 
HYATT REGENCY HOTEL 711 S. Hope Street, Los Angeles, CA 90017 
FOR PRACTICING OPHTHALMOLOGISTS: Current techniques of cataract extraction, intraocular lens insertion, penetrating 
keratoplasty, and glaucoma surgical procedures. Results with extended wear aphakic contact lenses and intraocular lenses 
presented. Management of intraoperative and post operative complications stressed. Corneal trauma, perforations, 
non-healing abrasions, bulious keratoplasty, current keratoplasty techniques (with and without intraocular lens), refractive 
surgical techniques discussed. Management of glaucoma with emphasis on surgical techniques. Step-wise approach to 


glaucoma patients, including medical therapy. 
Half-day of mini-workshops featuring detailed videotape demonstrations of various surgical procedures. Small groups; 


experienced instructors. 
GUEST FACULTY DOHENY—USC FACULTY 
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Jose |. Barraquer, M.D. Ronald H. Akashi, M.D. Anthony B. Nesburn, M.D. 4 
Perry Binder, M.D. Jerry Donin, M.D. Richard R. Ober, M.D. 
Stuart |. Brown, M.D. Kenneth R. Diddie, M.D. Arthur E. Oberman, M.D. 
Robert E. Christensen, M.D. Steven Feldon, M.D. | Ralph S. Riffenburgh, M.D. 
Richard Elander, M.D. Francis C. Hertzog, M.D. | Stephen J. Ryan, M.D. 
Miles Galin, M.D. Arthur Hurt, M.D. James Salz, M.D. 
Norman Jaffe, M.D. A. Ray Irvine, M.D. | David J. Schanzlin, M.D. 
) Herbert E. Kaufman, M.D. James Jester, Ph.D. H. John Shammas, M.D. 
Y- Manus C. Kraff, M.D. Richard P. Kratz, M.D. Ronald E. Smith, M.D. 
= Irving H. Leopold, M.D. Larry Leiske, M.D. Douglas Steel, M.D. 
Pa l Thomas H. Pettit, M.D. Ezra Maguen, M.D. Richard A. Villasenor, M.D. 
n Robert Shaffer, M.D. Don S. Minckler, M.D. James Wilson, M.D. 
E Walter J. Stark, M.D. A. Linn Murphree, M.D. Warren Wilson, M.D. 
pe Tuition: $400.00—Certified for 21 hours credit, Category |, AMA and CMA DIRECTOR: Ronald E Smith, M.D. Co-Directors: Anthony B. 
Nesburn, M.D., David Schanzlin, M.D. For application/brochure: Bill Dowey, Conference Office, 1355 San Pablo Street ] 
Phone (213) 224-7751 Los Angeles, CA 90033 


OCULOPLASTIC and RECONSTRUCTIVE SURGERY 
SPONSORED BY THE 
POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
SEPTEMBER 21-25, 1981 
under the direction of 
BYRON C. SMITH, M.D. and JOHN T. SIMONTON, M.D. 


uU J 
A ES. 


The course will include observation of surgical procedures in the 
operating room, lectures and anatomical dissection. 
AMA-CME Credits, Category 1: 32 


Registration fee: $500.00 (Luncheons included) 
For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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BEAVER, INC. — 

41 * WAVERLEY OAKS RD. 

WALTHAM, MA 02154 U.S A. 

617 894-5230 | 

CABLE BEAVER * TELEX 923321 
(3 FREE ann ^ {Aan 


Unitome 
is a handle 
on quality and precision 
edges. Unitome, thenew 
sterile disposable knife — 
uniquely packaged ia a 
pop-open instrument 
holder. Unitome . . . you 
can handle it! 
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Another famous first: 


^ Vasocon-A, the number one 
antihistamine /decongestant; for 
the treatment of allergic conjunctivitis’ 
...and its number one complaint, itching. 


=~ 


Long before the Wright Brothers and their 
“famous first’ there was allergic conjunc- 
tivitis, a Common ocular condition that’s 
Still with us. Now, fortunately, there’s 
another '"'famous first!’ Vasocon-A the 
leading topical antihistamine/decon- 
gestant. Vasocon-A provides rapid relief of 
itching...the number one complaint 
associated with allergic conjunctivitis. . . 

a while it clears ocular redness and irritation 
quickly. 


And with Vasocon-A your patients won't be 


annoyed with an uncomfortable residue on rece 
their lids. Further, Vasocon-A avoids the | per i, 


serious side effects that may be encoun- 
tered with the prolonged use of ocular 
steroids. ! 


So, that’s why Vasocon-A is a “famous 
first’... the number one ocular antihista- 
mine/decongestant, for the treatment of 
allergic Conjunctivitis and its number one 
- complaint, itching. Prescribe the first 
choice of cohthalmologists . . . Vasocon-A. 


Vasocon-A 


(naphazoline HCI 0.05%, antazoline phosphate 0.5%) 














"INDICATIONS: Basedon a review of a related combination of drugs by the Naticnal Academy of Sciences - Naticnal Research Council and/or other information, FDA has Classified the indi- 
cations as follows: Possibly" effective: For relief of ocular irritation and/or congestion or for the treatment of allergic, inflammatory, or infectious ocular conditions. Final classification of the 
less-than-effective indication requires further investigation. 


BEENTRAINDICATIONS: Hypersensitivity to one or more of the components of this preparation. WARNING: Go not use in presence of narrow angle glaucoma. PRECAUTIONS: This 

. preparation should be used only with caution in the presence of hypertension, cardiac irregularities or hyperglycemia (diabetes). This product is sterile when pac«aged. To prevent con- 
arfinating the dropper tip and solution. care should be taken not to touch the eyelids or surrounding area with tre dropper tip of the bottle. Keep bottle 

** tightly closed when netin use. Protect from light. ADVERSE REACTIONS: The following adverse reactions may »ccur: Pupillary dilation, increase in in- 


* traocular pressure, systemic effects due to absorption (i.e., hypertension. cardiac irregularities, hyperglycemia). BOSAGE: One or two drops instilled in Oo envision 
each eye every 3 or 4 hours or less frequently, as required to relieve symptoms. CAUTION: Federal law prohibits:dispensing without prescription. HOW 
uticals inc. 


CooperVision Pharmace 
PO Bex 367 





© COOPERV'SION PHARMACEUTICALS INC. 1981 80-5-0496 
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| Partial Photocoagulation in the 
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"ts SOA Ap: oer Injuries to the Anterior Segment — 


Continuing medical education has become 
a necessity for the practicing physician. For 
the ophthalmologist, PERSPECTIVES IN 
OPHTHALMOLOGY meets this need, offering 
AMA Category | credit for the study of original 
and contemporary contributions dealing with 
clinical and basic ophthalmic subjects. 


An integral part of this quarterly publication is 
the color microfiche which will accompany 
each issue, showing clinical observations sup- 
porting the author's ideas. 


When an issue has been satisfactorily com- 
pleted, subscribers qualify for 3 credit hours, 
12 credit hours per subscription year. 
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Each issue contains eight to twelve related 
articles on timely subjects in clinical 
ophthalmology, illustrated in color microfiche 
with up to 84 frames per issue. A black and 
white illustration identical to the color 
microfiche is placed along with the text to 
make correlation with the color frames easier. 


Consider this unique and valuable method of 
obtaining continuing education credit and a 
collection of current and significant informa- 
tion for the practicing physician. 


Published by ANKHO INTERNATIONAL. 
INC. PO Box 426, Fayetteville, New York 
13066 


Editorial Offices: Theodore Lawwill, M.D. 
Editor, Department of Ophthalmology. 
üniversity of Kansas Medical Center 
39th & Rainbow, Kansas City, KS 66103 


Subscription rates are: $100.00, U.S., incl. insti- 
tutional, $110.00, Foreign and Canada, inck 
institutional. 


Computer Control of > 
your Manual Perimeter 


1v| HOUSE OF VISION INSTRUMENT CO. 





DayiOr Visual rieius rrugrarimniec: 


This New Accessory features... 


COMPUTER GUIDANCE 


PRE-PROGRAMMED 
TESTS — BASIC, 
GLAUCOMA & EXTENDED 


COMPUTER ASSISTED 
STATIC AND KINETIC 
TESTING 


ELECTRONICALLY Easy one hand operation. Provides reproducable silent, 
GUIDED CURSOR automatic presentation of stimuli to the patient. 


PRE-PRINTED Easy to understand and complete to provide a reliable 
RECORD PAPER medical record. Data applies directly to full field develop- 
ment. 


LOW COST ACCESSORY Attaches to already existing and accepted instruments. Less 
capital required to become up-to-date. 


TOLL FREE (800) 323-7207 IN ILLINOIS: (800) 942-1598 
1980 University Lane / Lisle, Illinois 60532 / Phone (312) 960-5830 









= 


Permits better utilization of your staff’s time. Specially trained 
technicians’ costly time is no longer required on routine tests. 


Optimizes patient flow by providing efficient patient screen- 
ing. 































Assures standardized, repeatable examinations year after 
year and patient after patient independent of the operator. 

























_[¥] HOUSE OF VISION INSTRUMENT CO. 
SALES & SERVICE CENTERS 

















ANNAPOLIS-BALTIMORE (301) 987-4820 DES MOINES (515) 967-5611 OKLAHOMA CITY (405) 324-0713 
ATLANTA (404) 482-9511 DETROIT (313) 525-6446 ORLANDO (305) 862-1864 
BOSTON (617) 961-2020 HOUSTON (713) 820-5272 PITTSBURGH (412) 281-6615 
CHICAGO (312) 960-5880 LOS ANGELES (213) 749-5188 PORTLAND (503) 761-1241 
CINCINNATI (513) 381-0320 MILWAUKEE (414) 276-0476 SAN FRANCISCO (415) 924-6221 
CLEVELAND (216) 442-4999 MINNEAPOLIS (612) 335-6818 ST. LOUIS (314) 231-6395 
DALLAS (214) 231-7344 NEW YORK (201) 779-8787 
gum p sgan GE» sein i Sud ee C O D d 
| O Please send me a Brochure and Free Information. 
C Have a representative call to arrange a demonstration. 
O My present perimeter is: 
| a ee eo MN 
Name n 
| POS "c omnc EL QU. . L—————À ned 
| City State Zip "a 
Phone( ) Ext. 
“= 
O | would like a Quotation please. A CR GA A Hs 
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YOUR BEST CHOICE FOR COMPLETE 
CLINICAL OCULAR ELECTROPHYSIOLOGY TESTING. 


il ELECTRORETINOGRAM — a - e - b' -b' 


Including Fluorescent E.R.G. 


il VISUAL EVOKED RESPONSE 


Averaging Computer For Enhanced Signal 
Noise Ratio 


ill ELECTRO-OCULARGRAM 


Permanent Two Channel Paper Record 


II ADAPTO - ELECTRORETINOGRAM (A.E.R.G.) 





PA S E T T E T 
Simple to use for office or Hospital 
computer controlled one button 
operation with incomparable trace 
quality. 





& In the words of a user; 
"How Visidyne has managed to develop such a beau iful diagnostic capability at a 
substantially lower cost than anything else on the market is beyond me, but you 
certainly will not find me complaining about that." 
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The new DYNAVAC Suction Ophtha 
dynamometer allows you to screen your elderly 
patients for potential stroke candidates. 
These DYNAVAC features make Suction Ophthalmo- 


dynamometry the logical screening instrument for occlusive 
disease of the internal Carotid Artery System: 


New DYNAVAC. .. Makes 
Screening with 
Ophthalmodynamometry 
Practical 


DM. - cn ? 


«d 
[2 t Part e 


Imo- 


Accurate Measurements 
Suction is utilized rather than the old Compression Method. 
Ease of Operation 
Physician easily observes the Optic Vessel and operates 
instrument without an assistant. 
Results Displayed Electronically 
Diastolic and Systolic pressure of each eye is displayed 
simultaneously on digital readouts. 
Portable 
Lightweight; can easily be transferred to hospital or nursing 
home for patient screening. 


COBURN Optical Industries, Inc., Professional Products Division 
1375 South Fort Harrison, Clearwater, Florida 33516 
(800) 237-5906 In FL. call collect (813) 443-2606 


Telex: 80-3860 








C] Please send me additional information on MOS. o7. o eria e 
the New Coburn DYNAVAC Adedes o B REL S —————————————— 
c] | would like to arrange a demonstration of City E ES 


the New Coburn DYNAVAC Sue An s equ. ZIP 
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.  Lotmar-Visometer 

by Haag-Streit 
is a proven, precision instrument for assessment 
of retinal visual acuity before cataract surgery. " 
Easily mounted on any Slit Lamp 900, the Viso- 
meter projects a fringe pattern on the retina. a 
Distance of the fringes is continuously variable over | 
a visual acuity range from 0 to 2.5, (0 to 50/20) 
in a selection of four different azimuth fringe 


positions. The instrument provides direct reading 
of retinal visual acuity. 


«| 
Even with serious media turbidity, a prognosis can LA 

be made cf post-operative visual acuity. ] 
AX Contact us for information on this reasonably priced 


Visometer and a free copy of the papers «Apparatus 
for the measurement of retinal visual acuity by 





Haag-Streit Service, Inc. 


f d^ Subsidiany of Haag-Streit AG., Berne, Switzerland 
es moire fringes) by W. Lotmar and «Retinal Visual 6 Industrial Park, Waldwick, New Jersey 07463 
( Kis acuity in Cataractous Eyes» by Hans Goldmann. (201)445-1110 
e 


The choice is yours. | 





CORTISPORIN 

Ophthalmic Ointment Sterile 
(polymyxin B-bacitracin-neomycin- , 

hydrocortisone) | 


Patients also find relief 
from high cost. The two 
sterile forms provide con- 
venient day and night 
coverage at lower cost than 
most other brands of 
similar activity. 


CORTISPORIN 
Ophthalmic Suspension Sterile 
he (polymyxin B-neomycin- 
r hydrocortisone) 


The choice ophthalmic 
preparation, Cortisporin® 
Ophthalmic Suspension 
(Sterile) and Cortisporin® 
E. Ophthalmic Ointment 

i (Sterile) are promoted to 

| ophthalmologists only. 


The broad therapeutic 
spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which 
act against susceptible 
bacterial pathogens 
commonly involved in the 
ophthalmic infections 
accessible to topical 
therapy.” Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs and 
symptoms of inflammation, 
and inhibits corneal 
neovascularization. 





i i i 








CORTISPORIN® Ophthalmic Suspension Sterile 

(Polymyxin B—Neomycin—Hydrocortisone) 

Each cc. contains: Aerosporin® (Polymyxin B Sulfate), 10,000 units, neomycin sulfate 
(equivalent to 3.5 mg. neomycin base), 5 mg., hydrocortisone, 10 mg. (1%), thimerosal 
(preservative), 0.001%. 

The vehicle contains the inactive ingredients cetyl alcohol, glyceryl monostearate, 
liquid petrolatum, polyoxyl 40 stearate, propylene glycol and purified water. 


HOW SUPPLIED: Bottle of 5 cc with Sterile Dropper 


CORTISPORIN® Ophthalmic Ointment Sterile 

(Polymyxin B—Bacitracin—Neomycin—Hydrocortisone) 

Each gram contains: Aerosporin* (Polymyxin B Sulfate), 5.000 units, bacitracin zinc 
400 units, neomycin sulfate 5 mg (equivalent to 3.5 mg neomycin base), hydrocortisone 
10 mg (196), special white petrolatum qs. 


HOW SUPPLIED: Tube of % oz with ophthalmic tip. 


*INDICATIONS: Based on a review of these drugs by the National Academy of 
Sciences—National Research Council and/or other information, FDA has classi- 
fied the indications as follows: 

"Possibly" effective: For the treatment of nonpurulent bacterial infections ofthe 
eye due to organisms sensitive to the antibiotic ingredients of the drugs and when 
the anti-inflammatory action of the hydrocortisone is indicated as in nonpurulent 
bacterial, allergic, vernal and phlyctenular conjunctivitis; nonpurulent blepharitis; 
interstitial, sclerosing, postoperative or acne rosacea keratitis; superficial 
chemical and thermal burns of the cornea. 

Final classification of the less-than-effective indications requires further 


investigation. 





CONTRAINDICATIONS: These products are contraindicated in acute purulent con- 
junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and condi-ions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components. 
PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It is advisable that intraocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures should be taken if this occurs. 
ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
should be borne in mind. 
Complete literature available on request from Professional Services Dept. PML. "X 
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^ Burroughs Wellcome Co. 
Research Triangle Park à 
Wellcome North Carolina 27709 


bide R, SPACE Hee Keeler/Konan Wide Field 


pecular Microscope 


SAFETY FILM 


—> 26 


infective Endotheleitis With Lesions 


© Ultra wide field with high resolution photos. 
9 Over 2,000 endothelial cells--1.18 m/ m x 0.79 m/m area. 


Allows return to an original examination site for time lapse research studies. 
Feather touch floating cone applanation with pressure adjustment. 
Full capacity to examine and p»otograph the corneal epithelium, 
endothelium ard other anterior structures with fine grain film. 
e Unique controls allow scanning in all meridians for rapid examination of the cornea. 
9 Built-in, ultra precise digital pachometer. | 
© View from either side with second observer tube. 


© Motorized internal fine focusing, precise controls, and floating cone 
ensure Safe, easy use. 


Ple: d further information on the Keeler Specular Microscope. 
the new Keeler Instruments Catalog and price list 


.. [456 rkway, Lawrence Park industrial District, Broomall, PA 19008 A 
development: Dr. Emil Sherrard, Phd., Mr. Roger Buckley, FROSSA Ca toll free 80 623-6620 (in PA call 215-363-4360) Ai * 
London, England, Dr. J.Aquavella, and Dr. Rao, Park Ridge Hospital, Rochester, N.Y. . | INTERNATIONAL SALES & Se 


Responsibie for clinical 


ae AE : Clewe a: Il Ro. d. | dsi e 
Patent No.: 4209225, Patent Pending Nos.: 139142 and 18432 abst darii idia 














INTRODUCING f 
_ THE HYDRO-MARC SMT... 


THE FIRST SENSIBLE  . 
SOFT TORIC 
LENS SYSTEM 
THAT REALLY WORKS. |- 








A completely new concept in lens fitting, t 
competitively priced and in stock for là 
immediate delivery. 

Call or write today for complete details. 


® 
(Qhydro-marc 
A product of Frontier Contact Lenses, Inc. 





PO. Box 10157/1417 San Marco Boulevard 
Jack 32 


sonville, Florida 32207 
Additional Toll Free Numbers: Fla. (800) 342-9351 * N.E./U.S. (800) 874-5441 ¢ S.E./U.S. (800) 874-3142 * (800) 874-5278 * »i 
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SOUR OPHTHALMIC PRODUCT SPECIALIST 





| USDAN FRAME POSITIONING DEVICE 


Allows patients convalescing from reconstructive 
nasal or ophthalmic surgery to wear frames 


without retarding the healing process. Pads rest ISHIHARA COLOR-BLINDNESS TESTS 
comfortably on cheekbone without irritation, entirely iM : 
removing pressure from patient's bridge. Easily Accepted by leading authorities as a simple and accurate method 
adapts to patient's frame leaving no marks or holes for discovering congenital color blindness of 2 types; total color 
in frame when removed. blindness and sed-green blindness, each of 2 forms, complete and 
$6.00 per pair: 4 pairs per card incomplete. These books should be replaced every 3 years. Fading 
Minimum order one card ($24.00) affects accurae». 38 plates. $69.50 
t 
POST 
MYDRIATIC 
SPECTACLES 


Lowest price anywhere. 
Minimum order: 500 
900 @ 22€ = $110.00 
1,000 @ 20¢ = $200.00 






— 


| Ideal for aphakic 
INSTANT SUNGLASSES patents. Slips in back 


of frames. Adjustable 


wrap-around totally UNIVERSAL TRIAL FRAME III 


occludes side glare. 













REG.—$7.95/doz e Lightweight Sturdy construction e The single stationary cell and 
(grey green amber) for patient camfort triple-rotating front cells allow 
LARGE—$10.95/doz. e Temple, nosspiece, and frame the frame to accommodate 
(grey) movement provide smooth a total of four 38mm (1%”) 
i POLARIZED accurate adjustments and fine tes! lenses 
| ‘ — $27 00/doz. fitting * Precisely engraved scales 
Min. order: 4 doz e Variable horizontal and vertical provide maximum legibi ity 
ST —— ^1 bridge movercents; comfortable e P.D. 48mm to 80mm 
ADJUSTABLE nose fit * Net weight 82 grams $129.50 
PROFESSIONAL ley € € € um 
STOOL #23382 





Washable vinyl in 
choice of 14 decorator colors. 








Square style welded steel foot { 604 Mission S , San Francisco, CA. 94105 (415) 982-7966 li 
ring. Chrome finish. Adjusts OUT =F STATE CALL TOLL FREE: (300) 227-4514 
19"-25". Carpet casters if Gentlemen: Pease ship the following: A H 
available at additional cost. $92.35 — ISHIHARA CCLOR-BLINDNESS TESTS. Post Mydriatic Spec. 
f — Usdan Fraræ Positioning Device(s) —— Instant Sunglasses , 
L2 Uni E m3 Cg... mI 
PROJECTOR LAMPS i Universal Tsial Frame III reg g po 


— Stool(s) #23882. Color(s) —— Projector Lamps 





CAX 130V-50W 


Fits all A.O.-type projector charts. 
Save 35-60% on competitive 
prices anywhere when you 
purchase lamps by the case. 
$5.95 each lamp for 6-lamp case 


1 
f 
f 
$4.95 each lamp for 24-lamp case i 


Name 





Address 
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Mini der 6 | oS: EMEN IUS State 
inimum order amps 

A .D. "a dh li t 
Prices shown are subject to change without prior notice. g UPS FO B our address (postage and hand 'ng extra) 


mm mE wm am SAT/SFACTION GUARANTEED mm GNE ees 


Introducing . . . 


Now. Clinitex offers the STAT, an easy-to-use cutting, and clinitex aivis 
aspirating instrument designed for removal of tissue, blood, division 
and vitreous from the anterior chamber during trauma, E y: 
emergencies, or planned procedures. The uncomplicated STAT Son Leandro. CA USA, 94577 
is perfect for the hospital and surgeon. It is modular, flash auto- in California call: 415-568-680 
clavable, needs no assembly, can be in use immediately. Continental U.S. 800-227-033 


( 
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cooper medical devices cCoyp- 


This convenient micro-surgical instrument incorporates many 
of the proven advantages of the Clinitex Machemer/Parel 
VISC-X widely used by anterior segment and vitreo retinal 
surgeons. Al mm tip cuts and aspirates with an oscillating 
mode exerting no traction. Aspiration can be automatic or by 
syringe. The STAT includes handpiece with cutting -aspirating 
tip, power supply, battery charger, and autoclaving tray. A 
selection of micro-infusion ports and needles, fibre optic 
probes, sclerotomes, cannulas and trocars gives a choice of 
approaches - open sky, limbal, pars plana. 


A Clinitex/Parel STAT will provide the hospital or surgeon with a 
proven and affordable cutting-aspirating instrument, and a safer 
method than sponge and scissors. Phone or write for 


information or a demonstration. 


Why spend a fortune on extras 
you may never use? 


the “STAT” 
The Anterior Segment 
Surgeon’s Alternative. 





Nobody is exempt from red eyes. 


Ax Vasocon Regular (napazoline Hc) 
. for rapid, 
long-lasting relief. 


LE m 
~ 





This tax accountant is into one of his quarterly sieges of over- 
time. Though his eyes are red and irritated, he must keep going. 


Your prescription for Vasocon Regular will provide soothing 
relief for his overtaxed eyes. Vasocon Regular gives patients the 
time-proven efficacy of naphazoline HCI 0.1945 _. . the most potent 
concentration of the drug you can prescribe. So, Vasocon Regular 
brings relief to red, irritated eyes in minutes...and its effect lasts 
for hours. And your patients won’t be annoyed by sticky, crusty lids 
like those seen with other ocular decongestants. 


So, the next time you see a patient with overtaxed, red eyes, 
remember Vasocon Regular. On prescription only. 
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(naphazoline HCI) 0.1% 


R Relief for Red eyes 


APHAZOLINE HYDROCHLORIDE) OPHTHALMIC SOLUTION DESCRIPTION: A sterile ophthalmic solution having the following cemposition: Naphazoline Hydrochloride 0. 1% &> 
Acetote (preservative ) 0.002% in on isotonic, buffered aqueous solution cf sodium chloride, sodium carbonate and boric acid. ACTION: A topical oculer vasoconstrictor 
cular system of conjunctiva. It is presumed this effect is due to direct action of the ug upon the alpha (excitory) receptors of the vascular smooth muscle INDICATIONS: OO envision 

oD Cur vosocons'cictor. CONTRAINDICATIONS: Hypersensitivity to one or more of the componen's of this preparation WARNING: Do not use in the presence of narrow 
PRECAUTIONS: This preparation should be used o ly with caution in the presence of hypertension cardiac irregularities, or hypesglycemia (diabetes) ADVERSE REACTIONS: 
erse reactions may occur with the use of this preporation: pupillary dilation, increase ^ introoculoar pressure, systemic effects due to absorption (i.e hypertension, cardioc CooperVision Pharmaceuticals Inc. Li 

v'orimes, hyperglycemia). DOSAGE: One to three drops instilled into conjunctival sac of the eye. Effect lasts 2 to 3 hours and subsides slowly HOW SUPPLIED: 1 5. ml plastic squeeze bottle PO Box 367 
h dropper te NDC 0058-2382.1:. 80-5-0424 San German. Puerto Rico 00753 id 
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Rodenstock Brings Laser Interferometry Out Of 
The Research Lab And Into The Examining Lane. 


For reliable measurement of retinal 
acuity when cloudy media makes 
conventional diagnosis impossible. 


WHAT THE RETINOMETER 
DOES. 


The Retinometer measures the 
retinal and cortical functions of the 
eye, independent of the influence of 
the optical media. 

The result, defined as ‘retinal 
visual acuity; provides reliable in- 
formation about the resolving power 
of the retina. 

























When the media are cloudy, it 
provides highly dependable prognos- 
tic information regarding expected 
post-operative acuity. 

In cases of reduced vision where 
the cause is uncertain, a distinction 
can be made between loss due to 
cortical and macular disturbances. 

With clear media, the ‘retinal 
visual acuity indicates the maximum 
acuity achievable even though the 
ametropia of the eye is uncorrected. 


HOW THE RETINOMETER 
WORKS. 

The Retinometer is a laser inter- 
ferometer, and is made as an attach- 
ment for the RO2000 Slit Lamp. 
(Also Haag-Streit and Zeiss. ) 


ISI 





With Slit Lamp magnification, 
the examiner is able to guide the 
laser pencil into the patient s eye 
with ease and precision—through 
the tiny openings which arecommon 
in most types of opacities. 

The laser actually produces żwo 
beams of columnated light, which 
cross (and interfere with) each other 
in front of the retina. 

This crossing of beams produces 
a banded image which the patient 
can “see? 

(In effect, you've placed an eye 
chart inside the eye.) 

Once the beams are perceived 
by the patient, the 
examiner adjusts 
the banded 
pattern until the 
bands are as bold 


to the largest letters on an eye 
\ chart.) In addition, the 


and thick as possible.(Or similar 


Retinometer allows these banded 
images to be presented in fou: diffe) 
ent positions: vertical, horizontal, 
and two oblique settings (inset). 
Thus, the patient not only tells 
you whether he cansee the image, but 
in what direction the lines are going 
(making malingering impossible). 
After each correct determination 
by the patient, the examiner adjusts 
the bands to the next finer setting. 
This procedure is repeated until the 
patient can no longer dependably 
determine the position of the image. 


HOW THE RETINOMETER 
IMPROVES ON EARLIER 
LASER INTERFEROMETERS. 


Where previous interferometers 
were extremely difficult to aim with, 
precision because of the distance 
between patient and examiner, the 
Retinometer uses the optics of the 
Slip Lamp to eliminate this problem. 

Where previous interferometers 
were sensitive to vibration, the 
Retinometer is not affected. And it's 
optically-calibrated, so it will never 
be out of adjustment —a common 
problem with mechanically- 
calibrated instruments. 

In addition, the Retinometer has 
been designed to function as an un- 
obtrusive attachment to the slit lam 
where previous models required a 
great deal of space. 

Finally, the Rodenstock Retino- ^Y 
meter is so easy to use your tech- 
nicians can be trained in a matter ! 
of minutes. 






To order, or for additional 
information, call toll free (800) 
237-5906. In Florida call collect 
(813) 443-2606. 

Coburn Professional 

Products Division 

1375 S. Fort Harrison 
Clearwater, Fla. 33516 
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Jack Hartstein, M.D. 
will discuss the concept 
of extended-wear. 

Dr. Hartstein has partici- 
pated in numerous ex- 
tended-wear clinical 
evaluations since studies 
began in 1976. Dr. Hart- 
stein is Assistant Profes- 
sor of Clinical Ophthal- 
mology at Washington 
University School of 
Medicine and Chairman 
ofthe Department of 
Ophthalmology, Missouri 
Baptist Hospital. 


Three internationally-recognized 
ophthalmologists lead an importar 
question-and-answer discussion 0 
extended-wear contact lenses. 


Louis A. Wilson, M.D. 
will discuss the perform- 
ance of available ex- 
tended-wear products. 
Dr. Wilson's extensive 
background includes 
numerous contact lens 
clinical studies and con- 
tinuous involvement in 
extended-wear since 
1976. Dr. Wilson is a Pro- 
fessor of Ophthalmology 
and Director of the 
Contact Lens Clinic at 
Emory University 
School of Medicine. 









Harold A. Stein, M 
will discuss consid- 
erations involved in 
extended-wear prac 
management. Dr. Ste 
has had a great deal 
practical experienc 
with extended-weat ` 4 
Canada, where the 
lenses were introdu 

in the mid 1970's. Dr. 
Stein is Chief of the L* 
partment of Ophthai 
mology at Scarborouc 
General Hospital and i: 
Assistant Professor of 
Ophthalmology at thi 


University of = 


Roundtable 81 Program: 


Bi Individual lectures by 
each panelist. 


lll Open question-and- 
answer session. 


E Reception, ett. 
an opportunity for 
informal discussio: 


ae SEY nh ICS 


Roundtable 81 in three cities: 


Chicago; May 29, 
Downtown Marriott, 
1:00-5:00 p.m. 


Denver; June 19 
Stouffer's DenverInn, 
11:00-4:00 p.m. 


Seattle; July 24 
Red Lion Inn, 
11:00-4:00 p.m. 


Call toll-free, 800-227-8170, for your reservations, 


In California call toll-free 800-982-5832 


or write Extended Wear Roundtable 81, Cooper Vision, Inc., Optics Di 
2801 Orchard Parkway, San Jose, CA 95134. 





A 










Provided as a professional service by: 


GoperVision Inc. 
OPTICS DIVISION 









hard lenses. 


Contact Lenses. 


Name 


Address 


C Please send information on AMSOF* (deltafilcon A) Hydrophilic 


C Please have a representative call. 





EXCELLENCE 


Mail to: AMSCO/Lombart Lenses 
PO. Box 1693,Norfolk.VA 23501 


O Please send information on the complete line of AMSCO/Lombart 











City 


State i X Zip 





Telephone 





Or Call Toll-Free: (800) 446-8301 * (800) 582-8173 in Virginia 


AMSCO 


LOMBART LENSES 
Manufactured for quality, priced for value 


TELELE L 
Contact us today for hard lens quality, 








selection, service, and value. 


he keys to our success...and yours 

More practitioners dispense AMSCO/Lombart hard 
ases than any other brand. Why? We think it's more 
n just our low prices. After all, would you buy a lens 
ed on priee alone? It’s our unique combination of 
ity, selection, service and value that will turn our 
ess into fitting success for you. 


iat you need, when you need it 
Pull a unde varietv of natient needs auicklv and 












efficiently with our full range of hard contact lens prod- 
ucts and 24-hour turnaround on most orders. Choose 
from our wide selection of lens designs, including Flex 
Thin™ lenses, Panofocal® corrected curve lenses, CG-A™ 
aspheric peripheral curves, frosted periphery lenses and 
Micropore® laser induced fenestrations. Available in 42 
colors. Whatever your needs, we have the products and 
service that make us the ones to contact for es ” 
Excellence. 
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Ey | fux | THE POSTGRADUATE INSTIT UTE OF ; EN. 
B bay | THE NEW YORK EYE AND EAR INFIRMARY —— 

EM | ANNOUNCES THE SEVENTEENTH ANNUAL REVIEW COURSE 

E- Uae “BASIC SUBJECTS IN OPHTHALMOLOGY” — — 

| NOVEMBER 30 through DECEMBER 5, 1981 

A x k x 

E. 

| SUBJECTS 





PHYSIOLOGY PHARMACOLOGY OCULAR MOTILITY NEURO OPHTHALMOLOGY 
MEDICAL OPHTHALMOLOGY DEVELOPMENTAL ANOMALIES PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY OF THE EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. af 

FACULTY NL. 

RONALD CARR, M.D. DAVID S. FRIENDLY, M.D. THOMAS KUHNS, M.D. WC 
D. JACKSON COLEMAN, M.D. JOHN S. HERMANN, M.D. PETER J. G. MARIS, M.D. f 


ANDREW P. FERRY, M.D. FRANK B. HOEFLE, M.D. ROBERT C. MICKATAVAGE, M.D. 
WHITNEY G. SAMPSON, M.D. 


This six-day intensive course is designed as a comprehensive review of the basic subjects in Ophthalmology and should be especially 
helpful to those physicians preparing for the American Board Certification Examinations and those having to fulfill requirements for 
continuing medical education. This course qualifies for 48 credits in Category 1 for the AMA-CME Physicians Recognition Award. 


Tuition: $500.00 Residents; Fellows: $300.00 (Luncheons and Cocktail Reception included). 








For registration and additional information, please write: eI 
Jane Stark, Registrar j ^ 
Postgraduate Institute 3 
New York Eye and Ear Infirmar isi pr 
310 East Fourteenth Street IE 
New York, New York 1000 | 
A 
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While every precaution is taken to ensure accuracy, we cannot guarantee against the possibility of an 





have known about BSS? 


( Balanced Salt Solution ). 


You know that BSS is a superior 
irrigating solution, but did you know that 
BSS comes in two unit dose siz eS Of 15 ml 
and 500 ml? You can choose the Size 
that’s right for each surgical procedure. 
The larger 500 ml unit dose is 
particularly useful for longer procedures 
where a large volume of solution is 
required. And both unit dose sizes are 
preservative-free, designed to be used for 
one surgery and discarded, climinating 
the risk of cross-contamination from 
patient to patient. 


P— muerte o | BSS gives you everything you need 
£ SUC inan irrigating solution plus a choice 


of sizes. For more information, write 
us, or ask your Alcon Surgical 
Representative. 
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ND Ga (C Alcon Laboratories. Inc. 
© 0065.0795.50 cauTION: with 


dispensing 
BS so 


(BALAN 
CED SALT 
SOLUTION) 


STERILE 
500 mi 


Alcon Surgica 





Red to 
Prefriri 
W 








almost as 
quick as 
a wink. 


Prefrin™ can quickly put the “white” 
back into your patients’ red eyes. But 
of course, that's not all that counts. Your 
patients also want relief from the irri- 
tation. They want to look and feel better, 
too. With fast-acting Prefrin, they can 
get all that. 


Many of today's patients are very active. 
They love the outdoors — swimming, 
backpacking, skiing, tennis — but they 
are constantly abused by pool chlorine, 
sun, smog, or dust. Soothing, comfort- 
ing Prefrin gets rid of redness quickly. 

In addition, your contact lens wearers 
can find relief from overwear and 

tired eyes. 

And Prefrin contains unique Liquifilm® 
(polyvinyl alcohol 1.4%), a lubricating 
vehicle that puts the “wet” back into 
their eyes. 


Recommend Prefrin™ Liquifilm® for 
your patients’ red-eye relief. 








AIlERGAN Pharmaceuticals, Inc., 


© Irvine, California 92713 











